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'ABSTBACT • ' . ^ 

^ . , ^ A survey of 'UTO graduates of the six engineering 
technology jrograas at Hake Technical Institute-Architecti«rai;' 
Cheaical, Civil Engineering, coaputac. Electronic Engineering, 'and 
Indi^riai Engineering ^ecbnolcgies— and 227- cf their eanloyers -was 
condj|ted in OctQber, 1979; to>deteraine the science and aatheaatics 
tQpl^aost.neede4 by engineering technicians* The survey instruaent, 
developed by two juror groups and subjected to a . 

stability-reliability test, ccntained B1 iteas undei 17 topics and an 
open-ended guestion. The 17 topical areas were aechanics, 
tundaaentals of electricity/elect ionics, light, sound, heat, aodern 
physics, chemistry, biology, geology, data processing , algebrd, 
aff^ff^rf^fJ' logarithas, gedaetry, analytical .geoaet-ry, calculus, 
and s^tistics- The survey revealed that: dr sat he tics topics, iere 

graduates; (2). various' science topics were needed ' 
for differ-ent technology areas; (3| VnowXedge of a coaputer language 
Mas iaf)ortant to all but acchitectural- technicians; and (Ml- science 
and aatheaaticp topics were acre iaportant to graduates than to ' 
eaployers.. A saaple guestipnnaire and over 100 tables are apoended- ' 



* BeprodacjsiOlis supplied- by EDBS are the bi^t t^at can be aade ^ 

* ' . ^ froa the original docdaent. • ^ « 
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The major purposes of this study were to determine the attittides o^ 
the graduates of Wake Techifiical Institute's 6 Engineering Technology Pro- 
g|^.s and th« employers of these graduates concerning the basic science 
and mathematics topics most needed by engineering technician^ in per- , 
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forming their duties. Another purpose of this study was to obta'in comments* 
from rcspondentis concerning' topics other than thofse listed on ^e survejy 
whi^ »arB needed- by engineering technjLcians inl performing their 'duties. 

A questionnaire to determine the basic science and mathematics topics 

• / ■ ■ ■ . • ■ . .■ • ■, 

most. needed by Engineering technicians in perfonaing their duties was 
developed and mailed. to 697 participants. Of this total, 470 were grad- 

tuates of one of the 6 Engineering Technology programs at Wake Technical 

d ' • ^ 

Institute who received degrees during the period from 1969 through 1977 and 

227 were employers of. Wake Technical Institute graduates of .these 'programs. 

'Responses to the ^yostionnaire, which consisted' of 81 items under 17 

basic scieTfice and mathematics topics and on^ open-ende^d statement, were 

analyzed. Conclusions were based on an aijalysis of the frequen9y grad- 

uates' and employers' responses by response category for the. 6 Engiheeting 

Technology fields. AI50 a Chi Square analysis was used to test 6 null 

4 ♦ , » " * * 

I ^ I ' . 

hypotheses to determine whether sigiiificant differences in responses 
existed between graduates and employers from edch field • Responses to the 
open-ended statements were analyzed, and the information smmnariied by 
responding group. \ * -^^ . ' r 

Ambrtg the major concliisions' derived from the findings were the fol- ^ , 

lowing: ' - . . ^ * 

\ • ^ ' ' 

1. Graduates aiTd employers in all 6 Engineering' Technology fields 

indicated that a knowl-edge- of mathematical topics ranging from / • , 

Algebra to Calcul\is was important for an engineering technician.' 

4 



The extent to\hich a certain mathematical topic was importaftt . 

clependeci\ on its Wrect usefulness in solving day-to-day problems . 

on the jo)b. Supppfrt for the study of other mathematical topics' . 

resulted f:^m a nmd foV a foundation in mathematics which wpuld 

afford the ^echnic^ an opportunity to keep' abreast of tj^thno- 

logical changes as ^fe'li as to develop analytical skilU. 

The participants believed that an engineering technician needed ■ 

a knowledge of basic! Science topics which would provide ^a founda- 

t ion for the application of the skills and knowledge in their 

particular field. For example; chemical ^technicians indicated 

su^ort for a §tudy of the basic scienice of c|iemistry. Electronic 

technidians, on the other hand, ^indicated an interest in the 

fundamentals of electricity i^nd electronics which explain the' 

electricaj. phenomefna associated with the applications of , ■ 

electronics and electriciiy. ' 

- ^ ■ ■ 7 , . , ■ . ■ ■ 

For\he topic DATA PROCESSING., all study' participants except those 

in Architectural Technology be lievied th^t knowledge of at least/ 

■'• ' .* ' ' , . ■ 

one spe?:3'fic programming language was important. In additixjn, 
respondents indicated an ip4«rest.in the study of COBOL. 
Based -oh the response patterns' of employers and graduates, grad- 
nates' responses were more supportive of a knpwledge of basic ^ 
science .and mathematics topics. Employers, on the other hand, 
tended to support bnly those topics which wer^. immediately useful 
in solving day-to-day problems. This difference in response 
patterns can be attributed vto the engineering technicians' desire 
to stay aljreast of technological change whii«^employers appear 

'primarily interested in the knowledge and skills which contribute 

. ' ' . ^ ^ ' ■' . 

to immediate production. , ■ - ^ 
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INTRODUCTION * 



Wake ^Technical Institute was chartered. on April 3, 1^58, as the ^ 
Wake County In4listrial Education Center. On January S, 1964, the Center 
was t^ahsferred from the Wake County -Board 6f Education to the Board of 
Tnistees, and tKe name was changed to W. W. Holding Industrial'. Education 
Center, On March 3, 1966, the Industrial Education Center was approved 
as a technical institute by the State Board of Education and licensed to 
award the Associate in Applied Science Degree. The name was changed to 

t . ■ . ' ■ ■ 

Wake Technical Institute in 1974.. . 

The Engineering Technology unit was established diiring the 1964-65 - 
academic year when 15 students were admitted ^o the Civi,l Engineering 
Technology program in, September, 1964, In Seifctamber . 19l5, }S first-year 
Civil Engineering students were admitted; however, no additional programs 
were added to the Engineering Technology unit until the stajrt of the 1967- 
68 acadeaic year. , • , 

- The Architecl;ural Techiiology, Electronics Engineering Technology', 
and Chemical Technology programs were begun in the fall of 1967, bringing 
to '4 the number of 'programs in Engineering Technology at that time: The ' 
following academic year, 1,^68-69, Industrial Engineering TechntJlogy ^was 
added. The. E^rgineering Technology unit became copjplete in the falj of.>/ 
1969 when Computer Technology was added., No programs have been added , 
to the unit since 1969, and the period since has been marked by efforts to 
refine the existing engineering technology offerings. " 

. - ' / ' K . ^ ^ . ■ ' 

Though'/the unit has not 'add ed^ new programs since 1969, significant 

growth has occurred. in terms of instructional personnel and students 

,., - ' ■•: ■ ' . ., ■ . 

enrolled" During the fall of 1969, the Engineering Technology unit had 

9 full-time instructors, and 175 students were enrolled in the 6 programs. 



During the past academic year, 15 fuli^time instructors were employed in 




the unit. At th** close of the 1977-78 fall quarter, 230 students were 

■■' • ■ ' ■ ' *■ - ' / ■ ■ 

enrolled in Engineering Technology programs. 

From a staff of one civil engineer and IS students in 1964, the 

Engineering Technology unit has grown to include 6lssojciate degree pro- 

grams and over 200 students in 1977-78. Enrollment is shojm in Table 1. - 



TABLE 1 - Engineering Techno logy ^Enjollment 
. Winter Quarter, 1977-78'' 



r 



4&k 



Curriculum 


First-Year 


Second-Year 


Total 


Architectural * . 
Technology 


■ '*36 ^ 


17 


. 53 


Chemical 

Technology ' ^ 




10 / ' 


10 :;f 


Civil Engineering 
Technology 


28 


19 , 


.47 


Electronics Engineering 
• Technology . i 


' ■ ■ ■ C 

1 


'2s:' 1 ■/ 


52, 


•Computer ■ 

Technology ^ 


10 . 






Industrial Engineering 
Technology- ' ^ 


8 • 


15 


' 23 , 


TOTALS 


109 


•99 


■^ 0^ ^ • 
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Problem Area ^ 



, Each of the 6 two-year Engineering Techni^logy curriculums consists 

, of: approximately 25 'percent, basic science and mathematics, 'the, objectives 

* ' , " / ' ' \ '' ' . ' ■ ■ -I. r - ' .■ ' 

" of. the basic science yand ipatliematics sequence ar-^ (American Society for 

' Engineering Education, 196^ ^d 197'2; Engineers' Council for Prp^essional 

'Deveiopment, 1977)-:'';' ' • . r^.: " ' ■ ■ * V 

Mathematics - The stud^ht will develop understanding of t|;ie 
. basic mathematical concepts and an ability, to #ply -these concepts. - 
in solving problems related to technology. The matheijatics 



-2- 



• insj^ruction should be .o£ college- \ev.el and .begin with college . ' ; 
algebra 4nd* include $asic caliruliis . * . . •' ' - . • 

^^sics > The .student will develop -an tmderStanding -of the ' ./ 
' basic concepts \jfh^ch 'are the fouft'dation of all techjiolpgies.. 
. , .. BapWasiS should be pdi^ced on the 'understaniiing, measurement ; 
*f and quantitative expression of the physical ^ phenomena, Sttid^ts^." 

" ' should ^cqioire the ability to carefully vfork, -precisely observe, • ' 
. ' and actrurataly' measure afid^ "record d4ta" in. laboratory 'exercrses 
related -td the basic physical concepts. '. : 

Apprpxiaatelr two- thirds or 150 Engineering Technolpgy students take 

. .^1^. . . - , . ■ ^ .. ' ' ■■> - } 

. , ' ' •■ ■ ■ . . ■ / • 

one ox^/inoxe o£ the. basic science and mathematics courses each quarte^. 

Although the present basic science and mathematics courses meet 

quantitatively arid, qualitatively the crit^ria^o/ the accrediting agency 



(ECPD) , th? following trends oVer the "past 3 year^ indicate uncertainty 
as to the relevajice erf the topics -covered in the sequence; '^ v, 
1, High drop out a«d failure rate in physics, ' . ■ 
2.. Trends among the Engineering Technology faculty to press for ^ 
reduct:it^of basic science and mat:hi^natics courses in 
.Engineering Technology curriculums, ^ , ' • ^ , 

3. Pisagre«aent among Engineeryig Technology faculty as to the' 

■ ■ ■ * , . . ■ . ' ' ^ -•' ' ' • 

importance of various* topics covered in the basic science and- 

,' ■ ' , ^ ' » ■ 

^ Given the limitp.tion of tijpe iiaposed on a two-year curriculum, irrel 
evant subject matter which does not contribute toward preparing students 
^or entry into occupations as scienoe and engineering technicians sho^ild 

be' omitted. Therefore^ identifying *scientific and mathaaatical 'topj.cs 

^ t ... 

is critical to insuSre that graduates (1); can perform effectively as tech- 
nicians and (2) do not become technically obsolete. 

The Engineering Technology faculty, although acquainted with the 
broad spectrum of scientific and mathematical topics which could be 

' * 

inclu4|jNi in a basic scienp and mathematics sequence, are in need of 

> ■■ ' ■ •■, ■ , . . 

feedback from the employers and graduates. \ ^ 



- ' • ' Pui^posg of thc.Stuay - , , ^ . ' ■ 

r The purposes of this stuUy were to .determine, the attitudes of the 

^ , ■ ■ , t ' ■ ■ • ' ■4~- — ■ ' ■ 

graduates o5^Wake TechnicaV Institute's six Engineering Technology pro- 
graas and the employers of these graduates concerning the basic science 
2tn4 oathenjfttics* tbpic^ most, needed by en^neering technicians in perform- • 
ing their duties. Another purpose of this ^tudy was to obtain cqasnents 

from respondent^ concerning topics other than those listed on the survey 

(' • ■ . ■ . ■ ■ • ■ 

rwhich are needed . by engineering technicians in performing their duties.' 

Hypotheseg / ' 

In order to meef the objectives *of tjie study, 6 null hypotheses were 

■ • , ' . " .' t • .. 

tested for each of 80 items on an attitude questionnaire. A^null hypotliesis 
was rejected when observed differences between groups of g^aiiuates and 
employer^ would Have been expected to have occurred by c1^a|Dce, fewer 
than 5 times in 100 similar sample's. ^ . 

- ■ • ■ * . 

Data were -analyzed to test the null hypotheses that there w^re no 
significant differences in Attitudes as measured by the sujrvey ^etw^en: 

(1) Graduates of the Architec^p^' Technology program at Wake 
Xschnical Institute and employers of these graduates, • 

(2) 'Graduates 'of the Chemi<^al Technology program at Wake Tech- 

nical Institute and employers of these graduates, ^ 

(3) Graduates of the Civil Engineering Technology program at ' 
^ Wake Technical Institute and employers of tjiese graduajtes, *" 

(4) Graduates of the Cqmputer Technology program at Wa|^e Tech- 
nical Institute and employers of these graduates, , 

(5} Graduates of the -Electronics Engineering Technology program' 

♦ 

at Wake Technical Institute and employers of these graduates. 



' Graduaj^es df the Industrial Engineering Technology progr'am K . 

' • ' ■ ' ■ ' ^> 

* at ijalce Technical Institute and thd employers of these ' • '/ 

• ■ : ' - 1 . ' ■ . ' ' ' - ■ / . • /' 

graduates. , » w/^^ ' 

J, lii&itations of th^ StudV M . ^ 

, • ■ ■• . ' » , ■ . . ' • 

This investigation was limited to the ^tudy'of attitudes .0^ gi-aduates:: 
of Wake Technical Institute's six ferigineering Techiiolo^ programs and th^ 
employers of these graduates concerning thj) .basic ^cieSce aiid mathaaatics 

topics most needed by engineering techniciiajis i^perforaihg their duties. 

■» . 

A questionnaire was maiied durin-g .the fall of r978 to ''all graduates of#,the 

■ ^ , • ; -.<»';, V — 

six Engineering Technology pr6g!fcajas at Wake Technical Institulje who had 
graduates during the period from 1969 to 1977; The s&ie questionnaire 
was Simultaneously mailed to employers of Engineering Technology graduates 
froai^'Wake Technical Institute as determined from the Institute's stuident 
follow-up records \and the records 6f the Cooperative Education Office. 

V - ■ ■ V' • . ■ . \ ' 

Participants in the sttidy responded to a questionnaire consisting 
of a total of 81 itefts gryouped under 17 iftajor topics.*' One item, however, t 
asked respondents to indicate* ^he coiiq)uter programralrfg/ language they 
viewed as necessary for engineering technicians in performing their duties • 
This Item was omitted in the statistical analysis; The remaining 80 
items were used to provide data for measuring the differences between the 
categories of respondents • * 

The statistical analysis was based on the SO items. In addition, 

# s ■ 

the participants wer« asked to record on the questionnaire those basic ; 
science and mathematics topics which are needed by engineering technicians 
in Bcxfo^ing their duties, but which were not listed pr^he survey. 

'because of the magiiitude of the study and the large amount of data , 

collected, comparisons among various types of Engineering Technology 

* • ' ■ ** 
graduates or among various types of employers were not made. 



PROCEDURES ' * . '1 



The purposb of this chapter is to present the procedures followed 
* ' ■■ ■ * ' . 

to establish ^he populatioiis- of Engineering Technology graduates aild 

• . • ' ' ^ . ■ " /■ 

the employers of these graduates to whom the questionnaire was sent, the 

procedures followed to develop the survey instrument, a report of the 

reliability study, and the procedures used to analyze the data obtained » 

^froa the survey. « ^ 

/ The Sample 

The survey questionnaire was administered to. a total of ^97 partici- 
pants. Of this total, 470 had graduated from one of Wake Technical 
Institute's six Engineering Technology programs between and including 

and 1977 . The remaining -227 participants were employers of Engineer 
ing Technology graduates from Wake Technical Instjl'tute ^ determined from 
the Institute's student follow-up records and records from the Institute' 
Cooperative Education Office. * y> 

The ^groups selected for participation in the st.udy included (1) grad 
uates of one of 6 Wake Technical Institute's Engineering Technology 

'< ' ' ' # • . ■ 

programs now employed as engineering technicians, and (2) supervisory ^ 
employers of these graduates. « ' 

Each participant was requested to indicate whether the topic lislted 
was essential knowledge, desirable knowledge, or knowledge not needed in 
perfojHtting job duties of an engineering technician in a particular field. 
At the end of the questionnaire, participants were asked to record topics 
not appearins in the "81 items which they considered to be needed by 
engineering technicians in performing their job duties. 



; - . ' L- ^- . ■ : ■ ■■• ■■ ■.. y:- 

• „ . 'Development of Instrtuneat , ' 

In -developing the iteas on the att;t^d^ questionnaire, topics 
wl^ich iaxe currently taught in the basic 3cienc^ and mathematics courses 
in the six Engineering. Technology programs at Wake Technical Institute 

■ were identified. Ip addition,. other topics which have historically . * < v' 
been a part of Engineering or Engineering Technology- type prograins or ' . 
which appear to be necessary due to advances in technology were identified., 

" Thes^ topics ^ncoiaf)assed both basic physical and natural sciences as well 
as , mathematics > _ ^ \ 

A list of .b?isic science and mathematitps topics was stitmitted for 

* evaluation to a facudty committee cotoprised of department heads from the 
Architectural , Technology, Chemical Technology, Civil Engineering Technology, ^ ^ 
Computer Technology, Electyonic Engineering Technology, and Industrial 
Engineering Technology departments and an- instructor from the Mathematics 
and Physics Department. On the -basis of the recommendations from this ■ : 
committee, 80 items under 17 major topics were, identified as representative v 
of the basic science antf mathematics topics necessary to perform job duties ' { * 

, of an engineering technrsian in at least one of the following fields: 

^Architectural Techriology, Chemical Technology, Civil Engineering .Technology |, 

t t' ■ ^ ' 

Computer Technology, ♦Electronics Engineering Technology, industrial , 

Engineering Technology. ' , - . ; 

Based on their present involvement with two and four-year Engineering 

Technology programs nine individuals were selected as jurors fdr the pur- 

poses of reviewing, > evaluating," and editing the 30 itenfs chosen by the 

faculty^ committee. The names and current positions of the jurors are as 

foUows: ' 



v 



I? 



O ■ . . • ■ -7 

ERIC 



Dr. JaSes D. Forman , * ' ' ' 

Director, School of A^p-lied Science • 
. Rochester Insi:itute of Technology ' • " 

, I Rochester^ New York ■ ' . , • 

. 2« Mr. Frajik A Gourley» Jr. ' , - , 

V Assistant Directbr * ' . 

■Engineering TechnologS^Hhrograas^. '.'^ . " ! 

J ■ N. C/^ Department of Comaunity Colleges 

^ Raleigh, North Carolina / , ' " 

■ ■ . /■ ■ ... ., , .. \. 

3. Mr. Robert A. Hahn' ' . • > 
Instructor, Building Construction Technology 
Wilkes Community College 

Wilkfesboro, North Carolina 

» ' . . _ * . 

4. i)r. Joseph T. Nerden . 

Professor Emeritus ^ > ^ - 

Industrial^and Technical Education , 
North Carolin^r*tate University 

Raleigh, North Carolina 

* / ' ■ . , ■ ■ . , ■ 

* .«5. 'Mr. Kenneth S. Oleson ^ 

Director, Occupational Education Program^ 
. ' North Carolina State Board of Education 

Raleigh, North Carolina ^ " - 

6. Dr..WalterE. Thomas A 

Dean, Technology and Applied Science 
- Wes-tern Carolina University ' • 

Cullowhee, North Carolina 

/ 7. Dr. Richard J. Ungrodt V . 
"^''""^ ■■ ^ Vice-President for Academic Affairs 
Milwaukee School of Engineering 
Milwaukee, Wisconsin 

8. Dr. 'Edward M. Nillis " * 

Acting Chairman, Department of Engineering Technology 
Tlje University of North Carolina at Charlotte 
Charlotte, North Carolina \ 

9. Dr. Lawrence- J. Wolf 

. ^ Hegid, Manufac^urihg" Technology ' 

Purdue University . i ^ '* - 

, Calinatf Campus 

Hammond, Indiana 

Each juror was mailed a copy of th^ questionnaire, an 'instruction 
3heet for graduates .and an instruction sheet for ^ployers for review 
and coEtoent. / '. - 



.general ,* the' jurors indicated ^that this questionnaire, survey ' 
was * a valicf procedure for identifying the . basic science and mathematics 
topics noSt needed by engineering technicians in performing their duties . 
Recommendations for improvement 'included the division of c^e item into 
two separate -items, revision of the method of recording the respondent's 

■■■■ . ■ : ^ ' •. ' ^ . ' 

field and simplification of recording responses. 

•The final form of the questionnaire included Sl.iteJms under 17 . . 
topics and one open-ended Statement, This instrument was administered 
to a population comprised of employers of Wake Techi^al Institute's 
Engineering Technology graduates and graduates who 'completed one of Wake 
Technical Institute' sv6 Engineering Technology programs from 1969 to 1977. 

Upin completion of the development of the survey questionnaire, 69*7 

forms '*4r e-mailed in October of 1978 to the members of the population. 

Attached tp the questionnaire was a cover letter from the Director of 

Institutional Planning and Research, Wake Technical Institute, explaining 

. <^ ■ 

the purpose of the study* 

. ■ 

Reliability of the Survey Questionnaire ^ 
'Three types of iel^ability, stability, equivalence, ' and internal 
consistency, were considered in developi^ the survey questionnaire (Sax, 
1968"). Since only one questionnaire form was developed, an equivalence * 
reliability study was elimirtated* Also, the diversity of the items on the 
questionnaire was not conducive to an internal consistency reliability 
evaluation. A stability reliability study was conducted on the initial 

■ • 

questionnaire, . 

Stability, often referred to as test-revest reliability, inea3ures 
the correlation- between scores of a gt\up ^hen the" same test' is given on 
two different occasions, Test-retest reliability, W the coefficient of 



stability /is /influenced by such factors, as aeaoty, familiarity, and 

length of tiMe between test and retest. * * \ ' " > * 

- •■ a- . . . ■ ' , • 

• The reil'ability of-. the suf vey jquestionnaire was determined by admin*. \. 
isterin^the f bra' to. 3 diffei4nt;^ groups of secondryear Engineering Tech^ 
riblGgy students in'' the last^guarter of Either the Civil Engineering Tet.chnolofiy 
Architectural Technology or Electrorfic Enj^ineering .Technology prograia- 
After a two-week interval, a second administratibn .of the form to these 
students was conducted. A total of 25 test-retest- forms was used in the 
areliability calculations. The student responses to the questioiifiaire wer^ 
not included in the analysis of the data. 

Since the items of the questionnaire dealt with such different anc 

diverse tqpics^ each iteJm was treated as an individual test. The SpeanaaiT 

* * i» 

cbrr*iation formula (Snedecor and Cochrl^, 1967) was used to deteriaine 
the correlation coeffi«y.ent between the meai^ score for a given item on 
the test and the same. item on the retest. Seventy-nine correlation >- 
coefficients were calculated for 79 items on the quest ionnair^f. , ' 

» ' ' . ' ■ ^ 

One item requeated respondents to complete a blank with additional 

• ' • ■ ■ ' • ^' • 

topics. This item was omitted in the reliability calculations. The 

i< . . . . '■ ■ • ■ . . ' ■.' 

results, of the reliability study appear in Table 2. 

Respondents ■ to item H.5., ZOOLOGY (ANIMAL BIOLOGY), exhibited the 

highest degree of stability in their attitudes toward this topic as indicated 

by a correlation coefficient of 1.0. Respondents' attitudes were least 

stable toward ARItWtIC AND GEOMETRIC PROGRESSIOHS (items -X. 13.) as 

indicated by a correlation coefficient of 0.46. . 

In suMiary, 18 out of the 79 items or 23 percent had correlation 
coefficient's between 0.90 an%1.0, 34 items or 43, percent had coefficients 
.between 0.^9 and 0.80, 23 items or 29 percent had coefficients between p. 79 
and 0.70, and only foiir items had coefficients t less than 0.70. 
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e 2 - Item Correction CoefficifeiJtts For Test-RetestL 



-Item Number 
on Form 


A 1 










R 1 


O m ^ m 




Correlation 
Coefficient 




78 








m UQ 










» 

. ' f . 














Itejn f*iiml>er 
on Form 


B.3... 


B.4. 




B.6. 


B.7. 


C.l. 

-J ^ - ■ 


C.2. ' 




Correlation 
Coefficient 


.92 . 


.88 


.92 


.88 


.94 


-,78 . 


.68 






Item Number 
on Form 


C. 5. 


. C.4. 


D.l. 


0.2. 


" E. i. 


E.2," 


E.3. 




Correlation 
Coefficient 


.86 


.84 


.84 


.84 . 


.74 


.88 


.76 




r 


v : ' 




■ 




4 








Item Number 
on Form 


/. 1 . 


F.2. 


F,3. 


- G.l! 


G.2. 


G.3. 


G.4. 




^Correlation 
Coefficient 


.80 


.76 


.78 , 


.82- - 


..96 


.96 


.88 




« 


















Item Number 
on ' Form 


G.5. 


H.l. 


H.2. 


H.3, 


H.4. 


H.5. 


H.6. 




Correlation 
Coefficient 


.92 


.94 ' 


.90 


.92 


.96 


1.0 


.98 




' - ' ■ ' ■ * 1 


Item Number 
on Form 




1.2. 


"1.3. 


1.4. 


1. 5.* 


J.;. 


J. 2. 





Kfl« K«2« K«3« K«4'«** KtS« K«6« K«7^ 
on Form _^ 

Slff^V'in? '88 .82 .78 .90 .78 .80 .82: 
Coetticient 



^^"^ K.8. jC,.9, KAO KAl. t.l2. K.13. KAA 

on Form ^ ^ 

Correlation g • - 

Coefficient , . r 



Table 2 - Item Correlation -Goefficients for Test-Retest 



Item ^&lxnber 
6n Form 


L.l. 


L.2.' 


L.3. ■■ 


L.4. 


L.5.' 


-f 

L.6. 


M.l. 


Correlation 
Coefficiient. 


.92' ' 


' .80 


'.88 


.72 

t 


.88 


.70 


.90 • 


- ■.. ^'"'^ ^\ . ■ , 


Item Number 
on Form' 


M* 2 • ^ 


N.i.. 


N.2. 


Q.l. 


0.2. 


O.S. 


b.4i 


'Correlation 
Coefficient 


■■ . 88 ,/■ 


.86 


,86 


'.94. 


••94 


^ .82 


.86 






V - , 










• • 


Item Nimber 
on Fonn 


P.l. . 


p. 2. 


- P. 3. 


P.. 4. 


Q.l. 


Q.2. 


Q.3. . 


Correlation 
Coefficient 


.70 


.70 


, .82 


.82* 


.80 


.68 


'.74 


m . * ■ 


Item Number 
on Form 


Q.4. 


Q.S. 






< 






Cprrelation 
Coefficient 


. .6p. . 


,74 













22 



V , Analysis of Data ^ 

Due to the diverse topics covered in the questipiu^aire, each item 
was treated individually in-order to obtain valid information \ The fol- 
lowing procedures were used in the^ analysis of the data: 

1. Percentages of Responses for each response category - ESSENTIAL, 
DESIRABLE, NOT NEEDED - by each type of respondents - graduates from 
of the six Engineering TechnoXpgj;;, programs at WaXe Technical Instit:ute 
and employers of gj^aduates ffoifi one of these programs - were analyzed to 
determine the basic science and mathematics topics most needed by engineer- 
ing technicians in performing job duties, 'To facilitate the reporting of 
the results, responses for each of the 80 items were grouped under one 
of the 17 major topics and the responses of gradua"^es-, employers and the 
combined groiips of gradutes ^d employers by Enginii^ering Technology were 
compared •fpr each of the 17 major tojpics. 



2. A Chi Square analysis was used to test the 6 null hypothes'es 

to determine' whether or not s^ignificant differences in responses existed 

between gr^jduates. and .employers of graduates from one of the 6 engineering 

' ■ ■ . ■ i' 

technology program?.- In the Chi Square analysis, the nulX hypothesis 
of no significant difference^ was rejected when dt^rv^yd differences between 
graduates and employers of the graduates of a giVen program would have 
been expected to occur by chance fewer than 5 times in. 100 similar samples. 

3. The open-ended statement was analyzed and the information summarized 
by responding groups. * j 



r 



' ' RESULTS/IVND DISCUSSION ' / 

In'fhis ohaptet. the result's of the analyses of the data are pre- 
sented and discussed. Incl^uded in this section are thfe nulj hypotheses 
and the returns on the- populations . ^ In the next section,-^ sumpary pf 
the Chi Square analysis is presented. In sections three through -nine , 

, ;.' . ' ■ . ^- .. . ^ • 

the response's of ^graduates and eu^jXoyers are discussed by engineenjtwg, 
technician field. The analysis o^ach field is based upon the items 
grouped under the 17 major topics. An analysis of the responses to 
the open-ended statement on the questionnai^^e is presented in the last 
section of *this chapter., - 

In order to meet the objectives" of the study, 6 null hypotjieses 
were tested for each of. 80 items on the questionnaire. A null hypothesis 

t 

was rejected when observed differences between groups would hstve been 
expected to have occurred by chance ^ewer than 5 times, in 100 similar 
samples • 

• Data were analyzed to test the null hypotheses that there weriS no 
significant differences in attitudes as measiired by the survey question- 
naire between; * 

(1) Graduates of the Architectural Technology program |t Wake 
t Technical Institute and employers of these graduates, * 

■ * ' 

(2) Graduates of the Chemical Technology program at Wake Tech- 
nical institute and employers of these gradiiates, 

(3} Graduates of the Civil Engineering Technology program 'at 
Wake Technical Institute and employers of these graduates, 

(4) Graduates of the Computer Technology program at ^Wake Tech- 
nical Institute and employers of these graduates^ , " 

(5) Graduates of the Electronic Engineering Technology program 
a^T^ake Technical Institute and employers of these graduates; .' 



(6) iSra^iates bf the Industrial Engineering Technology prograi?!/ 
at Wake Technical Institute and the eaployers of these 
' . ' ■'ftraj^tes; * ' * - , . 

The questionnaire was adainisteted to' 'a total of 697 participants 

' • . '• . ' . ■ '/ • ' ' ' 

in October of 1978; 4 7 were graduates of one of the 6 Engineer ing^Tech- 

no logy prograa? at Wake Technical Institute who received decrees during 
the period frpni 1969 through 1977 anci 227* were .employes of Wake Technical 
Institute graduates of these- 'programs . Of the total surveyed, 170 
responses, or 24 percent of^he ^otal mailed, were returrted in usable *■ 
form. Of the 470 student questionnaires; 23 percent •'Were completed and 
eturned. However, 147 qiiestionnaires or 32 percent^ of the total graduate 
questionnaires mailed but were retumed as non-deliverable. Twenty-nine 
perGent: of the emplpyers responded while 67 percent failed to respond. 
Only 4 percent were retumed as npn-deliverable, , / 

A copy of the questionnaire, is provided in Appendix A, Both 
employers and graduates received the same questionnaii^; however, employers* 
forms wer(» printed on yellow paper and graduates* on whit^ paper. Table 
gives a sumsary of the number of questionnaires mailed *to graduates 4nd 
employers by Engineering Technology fie A, the number retumed by Engineer- 
ing Technology field, and^the percentages^of responses for the totalA 
population and for each Engineering Technology field. In table 3 no 
attespt was ma4e to classify employers by technology in the sample; however, 
employers who responded were groined by technology* 



Table 3 - Nuaber Cif Employers And Graduates &y Techkli^y , x 



^ Participa'ting In The. Study 
' \ : ^ 



- Saumle • . " • Number of , Percentage' 

Respondents g^^e , ,■ Responses ^ ' of Responses 



4 

Architectural 



Industrial 

-Employers 



, Employers ^ ' ' "^f * . 

Graduates 96 ' 16 17%. 

Chemical 

^ Employers • 3 • '. 

• 'Graduates, 28 v "6 -.22%' 

Civil • : - . 

Employers 25^ . r 

.Graduates " 191 . . 52 ' " , . 27% 



Computer ^ 

Employers ^ " ■^°'vft~ ' T 

Graduates 33 . 10^^ . -> 



\ 



Electronics j. \^ ^ > 

Employers ' ' 



Graduates 92 , ' 20 - 22% 



3' 



Graduates 30 4 . i 13% • 

TOTAL ' \ \ - ■ ' . ; , / , 

. Employers 227 . 66 ' \| 29% 

Graduates 470 ^ 108 \ 23% 



.C|i£ Square Analysis 



■1" 



^ \ A Chi Square analysi^s vas- used to test the 6 null hypotheses to 

/ dete^3i4ft« whether or not there were "si^ifi cant differenoe's in responses 

• ■ ' '. ■ - . " ■ ' ' •.• ' •• ' '., ■ 

betJifeen eiaplpyers and graduates fpi^ ea€hj:^i^gineering, technology on eadh 
,.of the 80 items ini' the questionnaire. This statistical procedure was 

to" det^raifte whethey the observed differences would have occtgjred , • 
♦ * by chance alone. I^i the Chi Square analysis jth^ null hypothesis ■ ' ^ 
was re}«cted when obs<Srved differences l^tween employers, and graduates 
. occujftred i?y chance fewer than S times in 100 similar samples. > ' 
. Table 4. present^ a summary' of differences by probability level for 
V the '6 hull hypotheses on each .of the- Sp items-. Two' probability levels ' 
are evident. in Table 4. ' For significant differences between employers 
and graduates ;for each Engineering Technology, probability ieveli of 
.05) and .01 required phi Square values greater, than S.99 and 9.21-,;,' .' ■ 
respectively. Nonsignificant differdnC?es between groups are denoted 
. by "NSM in Table 4. ' y ^ ' - ^, " ,• . - 

In- the last two colics of Table 4. a summary of the signific 
4i"fferem2es for,, the six ^ull hy^otiheses is presented. -E ies into the 
. coluBm/"N" denote the number of items out of 80 items where significarff 
differences exis€ed for a given hypothesis. The column headed gives' 
l^e percentage of significant differences out of 80 iteims. for' each of 
the 6 hypotheses.. • 

In general, the Chi Square analysis indicated that Architectural 
graduates and their employers significantly differed *on more items - 16 . 

' ■ ' » . ... 

■ ' ■■ ■ 1 - • , .M , « . ^ 

,■ . *^ , \ ; . . «■ ,. ^- * » • • *■ 

items Out of 80 itelB5 or- 20 percenf" - than any other group. Botji; Civil 
. an^J Cwaputer groups of. graduates and en^loyers' significantly differed on 
16 percent,' or 13 out of the 80 iteias. Electronics graduates and 
employers differed signifi'c^tly on oply, 8 out of 80 i^ems, or 10 percent 
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. 0ra4iat«s lind ^loyers w^th Indi^^trial Engineoriiig Tech- 

nology .differed significantly on only one item but of the 80- 

■ - * ■ - Apalysig of the Seventeisn Major^ Itopics 
'■■ ■ ■ jay Engineering Techn6lQ| y ■ ' - •''•^> 

An analysiJ-of the responses ,o£^ the groups of employers, graduates 

and the cosbined group of employers and graduates for -each of the 6 ' j *, 

Engineering Technologies is presented in the fonoiid;hg paVffgyaphs. ^ach 

of the SO il4his is grouped under one of 17 major topics and the responses ' 

■ ' ' ■ ■ • ' -. , . ■ 

of employer^ and graduates by Engineering Technology are dis<^sed by 

„ , ■ ■■■ ; ■ ■ ■• . ■ . • ■ , ; 

major topic. The fxeqiiency of responses by grpup^ axe presented in tables ^ 
in Appendix B for Architectural technology, ;^pendix C for C3ieaical Tech- 
rioibgy, i^pendix D f or Civil Engineering Technology, Appendix E fot 
Coa^uter Techijology, Appendix F for Electronic Engineering Technology, 
and Appendix G for IndustAal Engineering Technology. The location pf 

■ > > : ■■ ^ , 

the tables upon w})4ch the following paragraphs are based is given iiTX ^ 
parentlS.eses following, each major topic. The items appearing in the tables 
in the Appendices are abbreviated. Yne complete items appear on the 
questionn|u.re'in ^pendix A. ^ 

* ■ , ' " "a . .. ■ ' ■ ■ . ;. . ■ . 

In order to generalize in fetation to the' respondents' opinions oli 
an itea^, ainii&UB percentages for the needed and not needed "ends of the > ' - 
continuum wer6 arbitrarily "assigned, ^ More explicitly, 50 percent o£ the . 
responses for a groi^ had to fall, into one of the 3 id'esponse categories »• 
ESSEHtlAL^ DESIIU5I£, NOT NEEDED - in order to reCLect consensus i-or a 

aajority. i^^^^ws where 50; percent of the responses did not fail in - c 

■ ' ■ ■ ' ■ ■ ' ■ » - ' •." , ■ '■ ^ . .. ' - ■ • ■ 

one of the S respohlie catisgories, the frequency of reiponses^ in percent 

■ " ■ ' ', .' ■ '* ■ 

was ^examined to determine if respon^ies wipre on the' ne^^ded - ESSENTIAL or 

■ ". ,'■ . ■ ' ■ -. ,■, <> ' ' . " , 

DESIRABLE - pr not needed - HOT JffiEDED - end of the continuum. In many 
instances, generalizations have been deduce^ from the. analysis of the 
resipbnsef to a toj^j^.and are included in the analysis of the particul^ljj; tbp'iic 



ArchitectuT.al Technology - 3 

- — . ' ' : : — * — ;,■■..•■■:■„ • ' •■ , - • ■ 

MECH/VNICS (Appendix B, table 6) : -UhderA this topic, the items STATICS, 

Pi;iOPERTIES OF HATERIAIS, STRENIGTH OF MATERIALS received the strongest 

,support,v with at least 87 percent of all groups responding that, th^se 

subjectsvwere either essential. , or desirable. It is interesting to note. 

that^i-n tlie^e 'axeas, the grGU|> of employers and the group ofvglfciuites 

^differed consistently in jiiging, each 'item as es^^^^^ or desirable. 

Employers responded more strt3|ngl)f: to^ each as. desif^blje* knowledge, whereas 

graduatesf selected the ESSENTIAL response more frequently* In fact, <>tt , 

STRlKmjRE,-PJlOPERTlES^ OF MATERIALS, this difference" was statistically 

significant at the .-OS leveSr. Employers felt that FLUID. MEQIANJCJS w^s 

knowledge not* needed., v^eteas jgraduates' responses were 'more favorable, j 

The -response to DYNAMICS was negative with 50 percent, o£ employers and ' 



37 percent of the graduates responding ^id/ NEEDED . Still a la^ge^pro- 
portion -of each of^t^ese groups indicated FLUID MECHANICS and DYNAMICS 
were desirable knowledge. It ©ay be concluded that these two, areas are 
potentially useful subjects which should be considered for study in an - : 
Architect\iral Technology curriculum if time permits. - 
FUNDAMENTALS OF SLEqTRICXT^/ ELECTRONICS (Appendix B, Table 7) : Employers 
were in strong agreement that these items were not essential. Howeyef, 
responses of this group were on the needed ^tid <>£ the continuum for two 
items r-"A.C* ELECTRICITY and ^felECTRlCAL DEViqES; Except for these two 
'itiems, at least 64 percent of tho' employers '..responses in4icated tfcat 
the information was not needed. Gradtiates' responses were more favorable 
th;il> ^employ erg ' responses to the items under this, topic. However, over 'half 
of this group seldeted the iC>T NEED 

BI^CTRDNlS^ and BLECTROKACJNEtlCS . Approximately half of the three groups 
.responded that ' knowledge of A . C . EL^eTRICITY and ELECmiCjAL DEVICES was ; 



desirable, with graduates responding similarly in the ar^a of D.C. ELEC- 
TRICITY. Evidently, the consensus is that this topic is not essential for 
adequate job p«i;^ormance, while familiarity wj^ practical aspects of 
electricity is* desirable* , . , 

LKSiT (Appendix B. Table S) : 'th^re Va5 a consensus among ,tl>e group b£ .' 
employers and tTie group, of graduates that three of the . four items listed v 
under LIGHT were not needed"" the exception was the item G^NfeRAL THEORY 
which rec^ved approxinmtely ?5 percent of both groups' r^po'nses under 
the ESSENTIAL response category. The remainder of the responses of these 
§rbups were evenly divided between the other two response .categories. -. -It 
may be -concluded that little mdxe than an introduction, to the theory of . 
light is useful to gtrchitectiiral- techhicians.'- ' ' V / " 

SOUND (Appendix B, Table '9]; Less than 19 petctent of the employers and" 
the graduates reported that knowledge of the two item§^ listed under this 
topic was essential V' However, there wss^ a consensus ainbng respondents ^ in 
the combined ^roup that 6oth items Were needed i On the item RECEPTION 
A^^I) TRAN^tSfSION, there was :;a difference df opinion significant at the 
.05 level/as,;62 perceni of-^the graduates responded desirable^ whereas 64 
percept of thfe eiapioyers rejected. it as not needeH. There was a cbnaehsus 
among groups of respondents :^hat a knowledge -of general theory of sound ' 
is desiyafale^ 4 » 

FffiAT (Appendi:3c B, Table 10} : F^orty-thret percent of employers and 31 
-percent of the graduates 'respondend that knowledge .o£ the GENERAL THEORY 
of HEAT was 'essential,. The saiae response was made to HEAT TRANSFER by 20 
percent of the employers and 50 percent of the graduates, there was a 
consensus among all three' groups that knowledge of this item was desirable. 
The .overall response was much less positive for THERMOPYNAMICS. In fact, 
approximately 47 percent of all respondent's in the combined group indicated 



that this it^. was not , nee4e<3 in perfoxTJd.ng V ^ - 

'■'•'y-.-:-.- ■ ,■■ - 

According to respondents, course work in the fundanentals of heat an.d 
heat transfer is desirable in an Architectural Technology P.rogxan. 
MODERN l^SICS (Appendix B, Table 11) : Both the group of employers and 
^ ' tiiie :group of graduates Sjtrohgly agreed that information under this topic, 
was not needed. In fact < this response was checked by 100 percent of the 
eiaployers and ne^irly two-thirds of the fiifaduates. - The fact that 37 percent * 
of the gxailuates selected the DESIRABIX category for the it.eia l^M^ 
.constituted a difference, of opinion signific^t at the .05 level. 

' . ' , ResulWof this si^vey indicate that thet-e is not a need for this 

■ ■■ • , '• ■ ■• ' , ' -., ■ . ■ ^ ■ ' ■'■"■■^ , . ^' 

'.topic in^ course of st^dy in this field. ' ■ 

' " CHEMISTRY (Appendix B, Tab W J 2) : Respondents in each group agreed that • 

■■>■ ■■ ' '. " ■ , ■ ' ■ ■ ' ^ - 

' ' a knowledge of CHEMISTRY is not needed by technicians in this field, 

■ Specifically, v62^ percent or more of bothr the ^i^toup of employers- and the y . 

, group of gradii^es checked the NOT NEEDED response category on ea^^ 

. listed under this topic. 

BIOLOGY (Appendix B, T^bte 13) ; Four of the 5^ items listed' under BIOLOGY ' 

- ■ • ~ < -• . ■ ' .. 

• V. were hot ne«ded according to a majority of responses in the employer group- 

• ■ . y ■ , ■ . • ^ ' ... V.,...- 

and the^ graduate group. The exception^ ECOLOGY^ receiyed 50 percent of all 

groups' responses on the needed end of the continuum. 

' . • • . ■ '. ' ' ' 

Under MICROBIOLOGY, 100 percent of employer responses were in the * 

. ■•■ , • . . ■ ■ \ ■■■^ ; ' . v-'\ ■ ' 

.NOT NEEDED category, whereas 33 percent of the graduates selected the , 

'•' ... . ' • ■ '. • - , , • . . _ ' > 

' ■■ . * ■* . ■ ' 

; DESIRABLE response.. This difference was statistica^lly significant at the 

. " v: ,05 li^el. The, cortseiwus,. Mjong ail respondepts was that each of thesfe . ; 

. items is not needed. i' . ,. < ^ 

* GEOLOGY ; (Appendix ^ Bj Tdble 1 4) ; A majority of the employers responded 

that a knowledge Of PHYSICAL GEOLOGY and HYDROLOGY was desirable. Graduates 
agreed with 63 percent responding DESIRABLE to PHYSICAL GEOLOGY and 75 percenir 



WpQiading liltevise to ByiJlB0|*O6Y/^ remaining itens I' at least 79 . r 

.percent o£ enployers agreed that this information. Kjas not n094ed. Grad- 
uates, on the. othQt hand r resetted . on^^ ; ■ 

ptrcent checking the hiOT 1^lEH)E0vrespons« c&te^^^ Th^ difference in 

, ' ' ■^j' " ' ' ' " .■ ■ ? " ■ ..... 

employer responses and, graduate responises iitfas i^tat is tically si'gpnif leant » , , 

■ • ^. ..-.^ • ■ ■ : -- .-v '^ „.v--/—.-.- '-^^ . 

(.05 level) on three of tlwse ite^ 

> * Based on the responses to the items under this topic j^ ^a knowledge of ^ 
PijySICAL GEOlfe and^m " >> : 

DATA PROCESSING (:^p^^^hdix 3, Ta,ble IS) : There was a consensus among - *\ 

; respondents in the group; of eapldy#rs aiid the group gradu^^tes tha;^> ' ' r 
,neitl)9r FORTRAN, nor :BiASIC was needed b)^ a*chit^c^^ 

• ■ Three grkdukteis'^:ii3ted other data^ processing topics-bn the questioa- 
naire. The three topics listed wiere ASL prograjmrng langmge, COROt^^^ 
'uage and basic progrMjsiifting concepts. , 
ALGEBRA (Appendix B, Tiible 16) : ApprQXi^tejy 75 percent p£-the gradtiates ' 
responded on the needed end of the contiftuum to all items listed linder . 
-rALGEBRA. With. only 4 excaijtions, over two^-^ of the eaiployers fgreed. 

- Only SO percent of the employers responded on the needed en<i of . tUie continuum 
• to the items SCIENTIFIC NOTATION, IKEQUALITIES, and SERIE3;EXPANSIC)NS, and " 
64 percent of the en\ployers indicated, that a knowledge of CC^IPLEX AND 
IMAGINARY NUMBERS was. not needed. The strongest collective responses were 
recorded imder the items ^^UXTIONS AND WORD PROBLEMS, FRAfcTIONS, and RATIO . 

AND PRO?ORTION, where approximately two-thirds or mofe of all respondents, 

^ - ■ ■ . 

.' checked the, ESSENTIAL category. There was also a consensus that the it^- . 
ALGEBRAIC EXPRESSIONS was essential knowledge in this field. 

-In general, respondents indicated ^hat an architectural ^technician 
should have a knowledge^of ALGEBRA. 

■ TRIGONOMETRY "CAppendix B, Table 17): With only one exception, at lea^t SO 
EMC : ^ -27- 37 ' ■ 



pptcent o€ thovxespbnd^ts in tjie group o£ <sjaploy©rs as^ the group of ' 
graduates indicated; that each of the itejjis .listed under this topic was 
••essential , Th$ exception w^S INVERSE TRIG FUNCTIONS, where. 64 percent 
of the «)Q>lpyers responded DESIRABLE. In general, 'there was a|;reeaent 
between enployers and gtadyate? that Xlt^ items listed under this topic 
were either E^ENTIAL or DESIJl^^- knowledge for an architectural technicifui. 
LOGARITHMS (Appendix B, Table 1^} : A aalority of the gradiiates Tesponded. . 
DESIRABLE to the two iteiss under LOGARI'niMS whereas a laajority of the em- 
ployers responded 'NOT NEEDED to fioth iteos. This di£ferfln|:e pf opinion , 

" . '■ ' " ■ ^ ' ^ ' .... ■- ..... . ■ ■ " - ■• . ',- . 

was ^stJiitistically significant at the .05 level'fpr one iten, EXPONENTIAL 



AND LOG FliNCTION. - . ' . " . 



•It" 



HoweVfer, thfe comhined group responded on the need^ end of the con- 
tininaa to both items. '. . 

GEOMETRY (Appendix B, Ts^ble 19)i ■ A jaajority of each response grpiq) 
indicated thii PLANE -GEf^'QW' and SOLID GEO^fiETRY were essential in the 
work of an architectural technician. 

ANALYTIC GEOMETRY (Appendix B, table 20): Ovfer 80 percent of the employers.' , 

group aaid the graduates' group indicated that the first 2 items, "RECTANGU- \ 

■ ' ' ' ■ . . ^ ■ . . ' ■ , , ■ ■■ ^ .'* . ■ 

LAR COORDIl^ATES and SOLVING' EQUATIONS GRAPHICALLY^ either essential 

OT desirable. However, the need for the last 2 items, GRAPHS OF LOG ' ■ 

FUNCTIONS an4 POLAR COORDINATES, was less evident as a-majority pf eaqiloyers 

responded DESIRABLE, and approximately : one-third iiidicatM NOT NEEDED. 

Both groups, as well as the coiiibined group, responded on. the needed 

fnd of the continuum to all items listed under this topic. . 

CALCULUS (Appendix B, Table 21): Graduates responded on the needed end 

of the continuum to all items listed under CALCULUS while employers responded 

similarly to only two items, DIFFERENTIATi6n and INTEGRATION. The differences 

between eaqjlojfers' and^ graduates ' responses ^ere statistically significant ^ 

'(.OS level): on all except INTEGRA'EIQN. TJiere was consensus among the v ' 



respondents W the coabined . group that all *items except LAPLACiE TRAKS- ■ . ^ 
FORMS were needed hy 'archiitectttral technicians. . " 

STATISTICS (Appendix S, Table 22): Employers overwhelmingly rejected 

'~ *' ;: : , ■ ' ■ ■■ ■• , ; ' '' 

each of these items lifted under STATISTICS as not. needed. Hovrever, at - 

least 44 percent of the graduatea responded imdeV the DESIRABLE category 

■in each ^ase. Moreover, a sizeable percentage of graduates viewed these 

iteas as essential. Consequently,- differences between the Responses of the 

employers and the graduates were significant (.01 ^vel) on each: item.'. 

Chemical Technology ' •: ^ 

MECHANICS (Appendix C^.^'^Table 23): Employers w^e equally divided in their 

response*t6 STATICS, FLUID !*feCHANIC^, and STRENGTH OF MATERIALS With one- 

third of the responses falling into each of the response categories. 

. '■ . . ■ ' * ■ 

Eaployers were stronger in their response on the remaining items with 66 , 

percent responding DESIRABLE to DYNAMICS and 100 pef cent responding 

v: ^ ^ ■ ' ' ' ■ ■ ■ ' . _ > ' * 

eSSENXrAL, to PROPERTIES OF MATERIALS. 

There was a consensus aiwng graduates that knowledge of STATICS, 
FLUID MECHANICS, PROPERTIES OF MATERIALS, and DVNAHICS was desir^ible 
for ches^cal technicians in performing job duties. However, 83 percent , 
of the graduates responded NOT NEEDED to STRENGTH OF MATERIALS. 

over .50 percent of the cofipbined group/ s respo^ises were, on the needed 
end pf tlite continuum for 4 of the S items. Only one item, STRENGTH OF 

MATEfiijALS, received a niegative response with two-thirds of the combined 

k ■ ■ . , ■ ' ■ • ■ . " ' . . ■■ 

group's responses falling in the NOT NEEDED category. 

FUNDAMENTALS OF ELECTRICITY/ELECTRONICS (Appendix C, Table 24) : None of 
the 7 iteas listed un4*r the FUNDAMENTALS OF ELECTRICm/ElECTRONICS was 
evaluated by the three groins to be essential knowledge for chemical tech- 
nicians. However, ei^loyers responded that knowledge of MAGNETIC FIELDS, 
D^CT^LECTRIcm, A.C. ELECrnUCITV, and ELECTRICAL DEVICES was desirable. 
A a^jolfty ojf the graduates r^^^ DESIRABLE to only one iteai,^*,C. 



ELECTRICm. iFifty percent dr. more of .^tM graduates responded NOT ^EDED 
t^^' the -r^'ining 'i teals', ' . ' 

.LIGHT (Appendix C, Table, 25): - Oradu^tes and employers differed in their . , 
l^po'nsfes to the 4 itiap^; list^ed m^^^ For example, a majority of ^ 

the^aiplOyers -responded )«3T NEEDEP to the 4 items^ while SO percent or aore *' ^ 

r^^^ilw graduates ' *i«sponses were on the, needed end of the continuuia. How-c. 
ever, /only one item,* GEOMETRICAL OPTICS,;, received a majority of the combined 
grpuj^esponses on the not needed end of the continuum. 
SOUND (Appendix C, Table 26): A knowledge of the GENERAL THEORY OF SOUND 
was desirable according to graduates while employers unanimously responded 
that' it was nb^; needed. Agreement between the; group of employers and the 
grojip. of graduafes was more evident on the item REC;EPTi6n\nD TRANSMISSIOhJ 
with two-thisds" of the eaployers: and one-Half of the graduati^is responding 
NOT NEEDED. ' • ■ ' ^. >..v v , . - 

HEAT (Appendix C, Table ZT] '. The combined group of employers and . graduates 
supported the study of the 5 items listed under HEAT with over three- fourths 
of the response^ falling on the needed euid of ^the continuum. Gra«iautes were 
more adamant in their support with over SO pe:^cent responding ESSENTIAL tb 
GENERAL THEORY, HEAT TRANSFER, and THERMODYNAMICS. A majority qf the ^ , 
employers responded E^SgOTIAL, to only one; item, GENERAL ^ 
MODERN PHySICS (Appendix C, Table 28) : ; Only' one item, REUTIVITY, did not 
receive a majority of the employers' responses pn the needed eiid of the 
continuum. Two-thirds of the ^loyets did respond on this end o:^ the 
continuum to the remaining items , , STRUCTURE J3F ATC»f and FISSION, FUSION,' - 
RADIOACTIVITY. GtaduAtes were more adamant in their support of the items 
imdei- MODERN PHYSICS with a majority responding ESSENTIAL to all items. 
Only one item, RELATIVXTY, did not receive a majority of the combined group's 
respoijises in the ESSENTIAL response category. ? / ^ 

CHEMlStRY C^»n<^ ^* Table 2&): A majority of the employers and graduates 



agreed that, .knowledge of GENERAL CHEMISTRY, QUALITATIVE CHEMIStRV and 
QUANTITATIVE CHEMISTRY was essential for a dvbttical technician in perfon- 
ing job duties. -V Graduates were equally adaaant about PHYSICAL CHEMISTRY 
and ORGANIC Cajy^ISTRY wi4:h over two- thirds responding ESSENTIAL. In 
general* there was consensus asong respondents in the coji^ined group that 
. knowledge of it^ under CHEMISTRY \as essential . " ♦ 
BIOLOGY (Appendix C, Table 30): One item, MICROBIOLOGY, received a major- 

ity of employers' -responses and graduates' responses in the ESSENTIAL • 

• ■ ■ ,'. It 
response caitegory.^ Three items, GENERAL BIOLOGY ^MICROBIOLOGY, and 

ECOLOGY^ received a aafority of the combined group "^s responses on the / 
' needled end of the continuum. There Was a consensus asKsng res^pondents in 
• the <^mbin«d group that knowledp of the remaining items,. BOTANY, ZOOLOGY, 

and GENBTICS was not needed by chemical technicians in performing tiieir 
? job duties. . * * 



GEOLOGJt (Appendix C; TabU 31) : A majority of the combined gxoiqi responded 
NOT NEEDED p PHYSICAL GEOLOGY, STRUCTURAL GEOLdjGY, GEOPHYSICS, and HYDROL- 
OGY. Responses to the remaining iteju^ ECONOMIC GEOLOGY, wey.e equally » divided 
'among the rgisponse categories for each group. < , ^ 

* . * DATA PROCESSING (Appendix C, Table 32): Employers and graduates differed 

■ - in their responses tojj^e two programming languages listed under DATA ^ 

PROCESSING. Employers .were ^clearly opposed to a study of these items with 
* 100 percent responding NOT NEEDED to FORTRAN while 66 percent responded 

' ' . . * . . • ' ■, i J . ' , 

. , NOT NEEDED to BASIC-r^^^*^"^^®^* ^®^P<^^s®^ indicated ^that knowledge of 
^ ' both FORTRAN and BASIC was desirable with S5 percent of this group respond- 

ing DESIRABLE to FORTRAN ^d. 83 percent responding similarly to BASi;C^l , Ip 
' ^general, therei^was consensus among jrespondents in the combined 'group that 

knowledge of both FORTRAN and BASIC was needed. • . . - 

' * ■ ,-. ■ • ■ . • .< ■ ■. . 

■ ' ALGEBRA (Appendix. C, Table 33) : The responses of the 3 groups to 9 items 

> ' ' 1 is t.ed under ALGEBRA indicated that these items, represented essential 
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knowledge 'for a chemical technician. The 9 iteas were EXPOmsriS.P^ t^ 

ICALS, SCIENTIFIC NOTATION. ALGEBRAIC EXPRESSIONS, EQUATIONS AND^ WORD ' ; ' 

PROBLEMS, SOLUTIONS TO SYSTEMS OF EQUATIONS, FACTGRING, FRACTIONS, 

Qljy&RATIC EQUATIONS and RATIO AND PROPORTION. The responses of the 3 

groups to 2^ terns'. DETERMINANTS aiid INEQUALITIES, clearly indicated that / 

knowledge of these items was desirable. Oh the other hand, graduates 

and employers differed in their responses to the remaining items, COMPLEX 
■ \ • ■ • • : ■ .■ ■ r-r ■ - 

AND IMAGINARY NUMBERS, PROGRESSIONS, and SERIES; EXPANSIONS. Two-thirds 

of the ei^loyers responded NOT NEEDED to these itdns while a majority of 
the graduates responded either DESIRABLE or ESSENTIAL to these items. . . 
Even on these three^ items however analysis of the combined group's responses 
indicated support on the needed end of the continuum'. The combined groxjp 
offered it? weakest 'Support to coiiqjlex and imaginary numbers where ane^third 
of the r^tfsponses was 'in the NOT NEEDED category. The difference between 
employer responses and graduate responses to PROGRESSIONS and SERIES; 
EXPANSIONS was statistically significant at the .05 level. ^ 

In general, there was consensus among the combined group that know- 
ledge of ^he 14 items listed under ALGEBRA was either desirable or 
essential. , - ^ 

TRIGONOMETRY (Appendix C, Table 34) : There was a cpnsensuSv among respond- 
ents of each of the 3 groiips that the 6 items listed under TRIGONOMETRY ^ 
reflected either essential or desirablfe knowledge. A majority of the 
graduates responded ESSENTIAL to each of the 6 items. A majority of the 
employers checked this response <:ategory on only one item, RIGHT TJIIANGLBS. 
three. iteaas, ANGLES, TSIG^^ FUNCTIONS, and OBLIQUE TRIAf«3LES, wer^ 

cheeked as desirable Imow ledge by a majority of the employers.. Employers' 
responses on the remaining two items, GRAPHS OF TRIG FUNCTIONS and INVERSJB 
^TRIG FUNCTIONS were ^ally divided among the 3 response categories, 



In aeneral, a consensus was. evident .among respondents, in -the combined 
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gjroup that a Icnowledge of the ,6 items under TRIGONOMETRY either 
desirable or essentials . • # 

-LOgARITH^g; (Appendix C\ Table 551: . Pift;y pergent of the graduates ■ 
responded ESSENTIAl to EXPONEOTIAL AND IQG FUNCTIONS^ and ,LOGS OF TRIG 
FUNCTIONS, while "two-thirds of the' employers responded- DESIRABLE to . 

these items. Oyer three- fourths of the combined group responded on the 

. ■ . .' , ' ^ ' ' ' 

needed end of the continuum to these items.! ^ ^ 

GEOMETRY (Appendix C, Table 36) : ^eventy.-seyi^percesnt of the combined 

group responded on the h^ded end of the continyum to' the. two items 

. ' ■ ' ' - ■ ' ^ ■■ K . . . 

listed under GEC»ffiTRY. An analysis of the 'employers* responses i^dicat«d 
that two- thirds of this group responded ESSENTIAL to PLANE GEOMETRY and 

SOLID GBpflETRY. An equal number o£i graduates, on the other hand, responded 

. '■ ' . - . ■ . ' ' • 

DESIRABLE tq. these items. ' . 

ANALYTIC' GEOMETRY (Appendix C, Table 3^): A majority of the graduates ' 



V 



responded DESIRABLE to each of 'the 4 items under ANALYTIC" GEOMETRY. 
Employers were not as con^is^Sk in ti^ir responke^ with 66 percent 
responding DESIRABLE on the item POLAR COORDINATES, 66 responding NOT 
NEEDED to GRAPHS OF 'ftjG FUNCTIONS, and an equal distribution of responses 
amon^ the 3 response categories on the remaining items. o 
In general, the combined group *s responses were supportive of a 



study of the items under ANALYTIC GEOMETRY. 

CALCULUS (Appendix C, Table 38): Of the, 5 items listed under CALCULUS, 
only one item, LAPLACE TRANSFORMS, received a majority of each group's^ 
responses; in the NOT NEEDED response category. A majority of the graduates 
responded ESSENTIAL to thf remaining Items; .Jgployers, on the other h^d, 
were . less idamajit in their support with 66 percent responding ^DESIRABLE 
to DIFFERENTIATION OF nJNCTIONS and the same jJercentage checked NOT NEEDED 
to DIFFERENTIAL EQUATIONS. 

STATISTICS (Appendix 0^ Table 39) : Employers supported the study of only ' 
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one itea, PROBABILITY, with .100 percent of the respondents checking DESIR- 
ABLE. The renaining items vere not needed according to two-thirds of the 
ea^loyers'.'' ' ' 

. Gra4uates differed with employers on all items. The difference on 
two items, FREQUENCY DISTRIBUTIONS and VARIABILITY, .was statistically sig- 
nificant at the .05 level. A majority of the graduates differed from 
their ej^loyers by responding ESSENTIAL ^//pR^IaBILITY;^FREQUENCY DISTRI-: 
BUTION and VARIABILlfY. Graduates responded DESIRABLE to' only one itea, ' 
SAMPLING THEORY, while their responses to 'HYPOTHESIS TESTING were equally 
distributed among t^^e 3 response categories. ^ 

In general, the combined group's responses were on the needed end . 
of the continuum to all items. ^ 
Civil Engineering Technology ' 

MECHANICS (Appendix D, Table 40) : There. va.$~s^n^ agTe^ment between both 
the group of employers and th^ groi^ of graduates- that all items under 
MECHANICS were either essential or desirable knowledge for adequate job 
performance. Two items, STATICS and STRENGTH OF MATERIALS, received the 

■ ■ ■ ^ • . . 

strongest support with over 50 percent of each group and 60 percent of the 
combined /group responding ESSENTIAL. In addition, the intern PROPERTIES OF 
MATERIALSvreceived* 52 percent of the employers' and 49 percent of the 
graduates' responses in the ESSENTIAL category. , , ^ 

In conclusion, there was agreement between employers and gradiiates 
that a knowledge of the items under MECHANICS is important for civil engineer 

• ■ . » 

ing technicians. ^ 
'FUNDAMENTALS OF ELECTRICI TY/ELECTRONICS (Appendix D, Table 41): At least 

' — '1' " 

47 percent of the employers' group and the graduates' group indicated that . 
knowledge of ELECTRIC FIELDS, MAGNETIC FIELDS, ELECTRONICS, and ELECTRO- 
MAGNETICS was not needed in their work . Graduates did significantly differ 
(.05 level) with their employers on these items by responding DESIRABLE 



TBore frequeatiy. Some support was eVidei^t for three items: D.C. ELECTRI-' 
CITY, A.C. ELECTRICITY, and ELECTRICAL' DEVICES . These items received a ^ 
majority of the combined* group ' s responses on the needed end of the con* 
tinuum. There was agreement among all groups that the items in this area . 
are not essential, since the selection^ of this repsonse' never' exceeded 10 
percent on any item. - , 

LIGHT (Appendix D, TabJ^e 42)': EmJ>loyers agreed (at least 64 percent) that 
a knowledge of this topic was not needej for adequate job per^rmance. A 
majority of the graduates, on the other hand, responded on the needed end 
of the continuum to 2 items, GENERAL THEORY OF LIGHT and GEOMETRICAL OPTICS. 
The difference in employer responses and graduate responses to GENEiRAL 
THEORY was statistically sign^fi^nt at the .05 level. 

SOUND (kp^pndix D, Table 43): The consensus of the combined group and the 
group of employers was that a knowiedge of the items listed under SOUND' 
was not needed. The graduates, howevej^r^iffered with these groups on one 
item, GENERAL .THEORY. In this case, a majority 6f the graduates responded', 
on the^eeded end of the continuiim to this item. . • 

HEAT' (Appendix D, Table 44): A majority of the combined group responded 
on the needed end of the continuum to all items listed under HEAT; Of 
the 2 response categories *on this end of the contitiuuiai DESIRABLE was 
checked more frequently by respondents. However, approximately one-third - 
or more of all groupg responded that the 3 items were not needed. 

It may be cpncluded that some background in HEAT and HEAT TRANSFER 
would be useful in this field, but not essential. 

MODERN PHYSICS (Appendix D, Table 45): There was a consensus among respond- 
ents in all 3 groups that the items listed under .MODERN ^HYSICS were not 

■ ' . -'' ' ■ . ' ' 

needed by civil eiiginiaering technicians io performing job duties. Employers 

and graduates did significantly differ (.05 level) in their responses to 
one item, FISSION, FUSION, RADIOACTIVITY. In response to this item, 84 



# *•• • 

ft 



percent of the eafjloyers chocked mx REEDED while 35 Jiercent of the grsul-' 
-ui^es indicated thAt knowledge of this iteo was desirable. » 
CHEMISTRY (Appendix' D, Tahle 46) : A majority of the respondents in the 
3 groups agreed that knowledge* of GENEIV^L CHEMISTRY was desirable for a - 
civiL engineering technician. However, ^er 60 percent bf the respondents -« 
in each of ?he groups i"ndicated that the remaining items were not needed. 
BIOLOGY (Appendix D, Table 47): A knowledge of the 6 items listed under . 

BIOLOGY is not needed by civil engineering technicians according to a 

^ ^ ■ - .. ■• ■ 

1najority of the respondents in the 3 groups. 

. ■» • • ■'- 

GEOLOGY (Appendix D, Table 48): A knowledge of HYDROLOGY is essential to 
a civil engineering technician according to 60 percent or more in each 
'group. In. addition,' respondents indicated that PHYSICAL" GEOLOGY and STRUC- 
TURAL GEOLOGY were desirable items. On the other *hand, respondents in the 
3 groups could,not agree on the value of ECONOMIC GEbLOGY and GEOPHYSICS. 
DATA PROCESSING (Appendix D, Table 49) : Approximately two-thirds of the 
3 responding groups indicated that knowledge of FORTRAN "and BASIC was needed - 

' ' ' • * 

by civil technicians* Hpwever, their responses were evenly divided between 
the ESSENTIAL and the DESIRABLE response categq^ries. / - . 

Of the 21 employers and graduates who added other data processing "topics 

X 

6 listed programming applicable to inirii- and micro- computers. However, the 
most frequently listed programming language otlje'r than FORTRAN aicf BASIC was 

* ' » - ' ■ * ■ 

COBOL. Two graduates and one employer listed this language under OTHER. 
ALGEBRA (Appendix D, Table 50): There was agreement among the respondents 
of each group that a knowledge of 10 of the 14 iteitts listed under ALGEBRA 
.was essential for a civil engineering technician. The remaining* 4 items, 
DETERMINANTS AND MATRICIES. COMPLEX AND IMAGINARY NUMBERS, • INEQUALITIES, 
and SERIES; EXPANSIok^, )iid not recei^ve a majority of the. responses in the 
essential . category; however, over » 60 percent of the respondents in each 

' * 

group responded on' the needed end of the continuum on these items. 
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TRmdJ{c5METRV (Appen4ix Table 51): Over 90 percent of . the respondents 
.in each group indicated that a knowledge of ANGLES, TRIGON(»!ETRIC FUNCTIONS, 
RIGHT triangles;* and OBLIQUE TRIANGLES was essential for a civil engineering 
technician in performing duties. Between 60 and 70 percent of the respond- 
ents in these groups checked this category fox, the remaining two items, 
^ GRAPHS OF TRIG FUNCTIONS and INVERSE TRIG FUNCTIONS. 

LOGARITHMS (Appendix D, Table 52): Over 75 percent of all groups responded 
on the needed end of the continuum to both items under LOGARITHMS ♦ Employers 
responded DfiSIRABLE more frequently on both items than graduates who were 
evenly divided between the DESIRABLE and the ESSENTIAL response categories. 

* -It 

There w^s a significant difference (.05 level) between employers' respons-es 
and graduates' respuSnses on the first item, EXPONENTIAL AND LOG FUNCTIONS. 

GEOMETRY (Appendia-D, Table 53) : Strong support was evident for this 

.■ • -■■■■» ■ ■ ■ 

topic by all groups. A majority of each group selected the ESSENTIAL^ 
response category for both items listed undef GEOMETRY-. Employers were 
less than unanimous in their response to the item SOLID GEOMETRY with 16 
percent selecting the NOT NEEDED- category as compared to 0 percent of the 
graduates. This resulted in ^ diffj^rence of opinion significant at the 
.05 Wvel^ : , • 

ANALYTIC GEOMETRY (Appendix D, Table 54]^: A majority of all "groups checked 
the ESSENTIAL category on 2 it6ms , RECTANGULAR- COORDINATES and SOLVING 
EQUATIONS GRAPHICALLY^; At least 60 percent of each group responded on the 
needed end^^of^^th^ continuum to the remaining items, GRAPHS OF LOG FUNCTIONS 
and POLAR COORDINATES. " • 

CALCUUJS Appendix D,^ Table : 55) : The "combined giroup resportded on the 
needed end of the continuum to the 5 items listed under CALCULUS. Graduates 
agreed with the combined group oh ail items; however * at least S0 percent 
of the employers responded NOT NEEDED to DIFFERENTIATION OF FUNCTIONS', 
DIFFERENTIAL EQUATIONS, and LAPLACE TRANSFORMfiT, • ^ 



. • ' In 9v»r>r case, «aployers tended to reject th« iteas is, not needed 
in greater percentages thaa did graduates. In fact,. the difference was 
signific^t (.05 level) on the items INTEGRATION, DIFFEREfrflATION OF 
FUNCTIONS "and DIFFERENTIAL EQUATIONS. » 
STATISTICS (j^pendix D, Table 56) : The?;)!} was a consensus anong the re- 
spondents in the co»bined group and the group of graduates that a knowledge 
of the 5. iteas listed under STATISTICS was at least desirable for a civil 
engineering technician. The eoployers' group differed with*these groups 
by a majority responding NOT NEEDED to FREQUENCY DISTRIBUTION, SAMPLING 
THEORY and HYPOTHESIS TESTING. 

CoMputer Technology * ' ^ 

MECHANICS (Appendix E i Table 575': There was a consensus among the combined 
group bf graduates and eii5)lo^rjthat all 5 items (STATICS; FLUID. MECHAi^i^, 
PROPERTIES, OF MATERIALS, STRENGTH OF MATERULS, and DYNAMICS) under MECH- ? 
ANIflS were not needed by computer technicians in performing their job^ 
duties. The ^extent of this consepsus ranged from 50 percent of the combined 
group responding that DYNAMICS'^as not needed to 75 percent of the, combined 
group rejecting STRENGTH OF MATERIAI3 as needed. ' . ■ 

Employers in ail cases maintained that the 5 items under MECHANICS 
were not needed. Graduates, however, indicated that knowledge of STATICS, 
PROPERTIES OF MATERIALS and DYNAMICS was desirable.. 

FUNDAMENTALS 'of ELECTRICITY/ELECTOONICS (Appendix E , Table 58): The 2 . 
groups of respondents, employers and graduates, when taken individually and 

together, agreed that knowledge of ELECTRIC FIELDS, MAGNETIC FIELDS, D.C. 

" ■ ■ — ■ ' • ■ ■ ' ' 

ELECTRICITY, A.C. ELECTRICITY, ELECTRONICS, and ELECTRICAL DEVICES was 

essential in pe;!^foriaing Job duties. Respohd|nts, were less certain abppt ,^ 

the need for ELECTRC»<AGNETICS . However, 60 percent of the eiqjloyer re- 

sponses, 90 percent of the graduates* responses and 85 percent of the 

combined group's responses were on. the needed end of the continuum. 



-38- 



genetal, the study of all 7 iteas under the FUNDAMENTALS OF 
£L£CTRICITY/£L£CTRONICS was endorsed by respondents. ^ 
LI (an* X Appendix E, Table 59) ij There was a consensiis amonk en5>lQyers 
that all it eas under the topic LIOiT were 'not neetded by computer tech- 
nicians in performing job duties. Graduates, on the other hand> indicated 
that a knowledge of GENERAL THEORY, GEOMETRICAL OPTICS, AND PHYSICAL OPTICS 
was desirable. Only SPECTRAL ANALYSIS was deemed no-t needed by both em- 
ployers and graduates. ^ - 

An analysis of the combined group's responses indicated that knoii- 
ledge of GENERAL THEORY, GEOMETRICAL OPTICS, and PHYSICAL OPTICS was 
desirable. Only SPECTRAL. ANALYSIS was deemed not needed bythe yjmbined 
groups The most popular items GENERAL THEORY and PHYSICAL OPTICS^. - 
still showed a combined group response of only lO- percent in the ESSENTIAL 
category. ^ 

It*s interesting to note , that the difference in the responses of 
graduates and employers to GENERAL THEORY was statistically significant 
at the .05 level. The differences can be- attributed to the 90 percent of 
the graduates who responded that a knowledge of GENERAL THEORY was either^ 
desirable or essential as compared to 40 percent of the^employers vihq 
responded DESIRABLE. -I 

- \ _ ■ ■ • . . ; ■ ■ 

SOUND (Appendix E, Table 60): There was a consensus ai^ng employers of 
Coaqjuter Technology graduates that the GENERAL ^THEORY of SOUND and an . 
understanding of the RECEI»TI0N AND TRANSMISSION of SOUND was not needed 
in performing job duties. Graduates, on the other hand, differed with 
their employers on this topic. ''^ Sevisnty percent of graduates responded 
that an understanding of the GENERAL THEORY was either essential or de- ■' , 
sirable. RECEPTION AND TRANSMISSION wa^ given ^en stronger support with 
80 percent of the graduates responding that knowledge of this item was 
either essential pr desirable iii performing job duties. The difference 



between eap lobars and graduates on this ite? vas statistically signifi* 

cant at t.he .05 level. 

' • , ■■ • 

The responds of >the confained group of eoplayers and graduates were 
on the needed end of the continuum with 55, percent responding that GENERAL 
THEORY was either desirable or essential and 60 percent responding similar ly 
for RECEPTION AND TRANSMISSION. ' 

HEAT ^(Appendix E, Table 61) : • There was a consensus among students that 
,the items listed under HEAT represented desirable knowledge in performing 
job duties. EiDploye5?s^ responses were on the other end of the continuum 
with 70 percent responding NOT NEEDED to the GENERAL THEORY and^90 per- 
c«nt to THERI«3DYNAMICS. The differences in, the enq>loyers' and graduates' 
responses were statistically significant at the .05 level for both GENERAL 
THEORY and HEAT TRANSFER.. 

. . < ■ ■ ■ 

'As a combined group, en^loyers and graduates favored the study o£ 
the first 2 items with 65 percent responding that knowledge of thtf GENERAL 
■mEORY of SOUND was either desirable or essential and 75 percent responding 
\ similarly to HEAT TRANSFER, This group, however, rejected THERMODYNAMICS 
with 65 perceni^ responding I«)T NEEDED. 

MODERN PHYSICS (Appendix E, Table 62): There was a consensus among the 
combined group of employers and graduates ' that the 3 items under MODERN 

. c ■ . ■ ' ' ■ • ■ ■ ■ 

PHYSICS were not needed. Employers' responses were consistent with the 

responses of the combined group with at least 40 percent of the employers 

.... _ , .• 

responding that each item was not -needed. Graduates significantly differed 
C.05 level) with employers on 2 of the 3 items, RELATIVITY and MISSION, 
FUSION, RADIOACTIVITY. However^, at least 70 percent of all, graduates' 
responses were on the needed end of the continuum for e^ch of the 3 items. 
CHEMISTRY (Appendix E, Table 63): Each of the 7 items under CHEMISTRY were 
evaluated as nof needed by at least 68 percent of the combined group #f 
eiQJloyers and graduates. Employers were more adamant their responses 



with'ibt least 90 percent responding that' each of 7 iteias was not needed. 



Seventy percent of the st^ents concuired with the employers on 3 of the 

5 ittas, QUALITATIVE CHEMISTRY, QUANTITATIVE CHEMISTRY, and QRGANIC CHEM- 
" ISTRY. However, the items GENERAL CHEMISTRY and PHYSICAL CHEMISTRY were 

consi4ere4 desirable knowledge by at least SO percent of the graduates. S 
BIOLOGY (Appendix E, Table 64) : At least 80 percent of both employees and 
graduates^ as well as the combined group, responded that knowledge of the 

6 items under BIOLOGY (GENERAL BIOLOGY, MICROBIOLOGY, ECOLOGY, BOTANY, 
ZOOLOGY, and GENETICS) was not needed by computer technicians in perform- 
ing their, job duties. 

; ■ ' ^ ' ■ ■ 

GEOLOGY (Appendix E, Table 65) : There was a consensus among employers 
taken as a group, graduates as a group, and the combined group that a 
Jcjiowledge of J'HYSICAL GEOLOGY, ECONOMIC GEOLOGY, , STRUCTURAt GEOLOGY." 
GEOPHYSICS and HYDROLOGY was not needed in -performing job duties. 
DATA PROCESSING (Appendix E, Table 66): The responses of the combined 
group were consistent with the responses of the employers as a group 
- and the graduates as a group to items under this topic. Knowledge of 

FORTRAN and BASIC programming languages was desirable according to 

3 grbups' with over 50 percent of the respondents in each group checking 

■ _. ■ ■ 

the DESIRABLE response category. -Both FORTRAN and •BASIC programming T 
languages were desirable according to the 3 groups with over SO percent 
I of the respondents in each group checking the DESIRABLE, category. Both 
items, FORTRAN and BASIC, received approximately the sam^ number of 
responses per group on the needed end of the continuum. ; 

Respondents to the third item under DATA PROCESSING listed other ' 
jT^ata processing topics. A total of 8 ^j|aduates and 13 employers added 
information. Th^ liiost frequently listed topic was COBOL with 3 graduates- 
and. 4 employers listing this programming language. Assembler, Machine 
'Language and PL/1 were listed a total of 3 times by employers and graduates. 




other topics listed less frequently were APL, BAL^, RPG and basic program- 

mxxig concepts. . -f-- 
ALGEBRA '^(Appendix e/ Table 67): A majority the responses of each of • * 
the 3 gxtjups wa3 on the needed end o^ the continuum for all but 2 of the 14 
items under ALGEBRA. ' There was a consensus among employers that *knoy ledge of 
SCIENTIFIC NOTATION aiid SERIES; EXPANSIONS was not needed by computer tech- 
nicians in performing job, duties. Graduates, on the other hand, supported 
the study of all 14 items under ALGEBRA with over 60 percent of the graduates 
responding that knowledge of EXPONENTS ANU RADICALS, SCIOTIFIC NOTATION,^, - 
ALGEBRAIC EXPRESSIONS, EQUATIONS Alsfl) WORD PROBLEMS', SOLUTIONS TO- SYSTEMS 
op EC^TIONS,* FACTORING, QUADRATIC EQUATIONS, and 'rA,TIO* AND, PROPORTIONS 

. . . • • 

jwas essential in performing job duties. 

• TRIGONQMETRY (Appendix E, fable 68) : Graduates and employers differed 
signZ^^ntly (.05 level) on only one it^, TRIGONOMETRIC FUNCTIONS, 

-under the topic TRIGONOMETRY. On this item, 50 percent of the employers^ 
responded NOT NEEDED while a majo,rityf of graduates responded ESSENTIAL. 
The combined group -ihareid the views of the graduates with a majority of 
their responses falling on the needed end of the continuum on each item. 
LOGARITH>g (Appendix^, Table 69): Employers and graduates agreed that ;. 
EXPONENTIAL AND LOG INUNCTIONS and .LOGS^ OF TRIG FUNCTIONS represented at 
least desirable knowledge for a con^}uter technician. Itore specifically, 
at least 50 percent of the graduates responded that these items, were 
essential H#hile -at least 62 percent of the employers responded that these 
items were desirable. j ' 

GEOMETRY (AppendiX^E*, Table 70): ' Of the 2 items listed under the topic 
GEOMETRY, employers 'and graduates significantly differed (.05 level) in 

_ their responses to the need for a knowledge of PLANE GEOMETRY., Sixty-two 
percent of the employers responded NOT NEEDED to this item while 70 percent 
of the graduates indicated that a knowledge of this item was DESIRABLE. 



Responses to th6 second ites, SOUD, GEOMETRY, were similar; however, the^ 

f ■ • 



difference was not statistically significant. Sixty-two percent of the 
en^loyers checked the NOT NEEDED response category while 60 percent of the 
graduates responded that a kndwledge of this item was desirable. . 
ANALYTIC GEOMETRY (Appendix Ej Table 71) i The employers agreed that know- 
ledge of the four items, REGTAJiGULAR COORDINATES, SOLVING EQUATIONS GRAPH- 
ICALLY, GRAPHS OF LOG FUNCTIONS, and POLAR COORfilNATES, listed under 
ANALYTIC GEOMETRY was not needed by computer, technicians in performing job 
duti^. A majority of the graduates, on the other hand, responded either 
DESIRABLE or ESSENTIAL to the 4 items. ■ Fifty percent of the graduates 
responded ESSENTIAL to SOLVING EQUATIONS GRAPHICALLY while an eqiia-l per- 
centage responded DESIRABLE to the remaining 3 items. 

A majority of the responses of the combined group- did not fall in any 
one response category; however, the responses of the combined group did 7 
fall on the needed end of the continuum for all 4 items with over 50 
percent of this group checking either DESIRABLE or ESSENTIAL. ■ 
CALCUltds (Append!:}? E,' fable 70): Employers and graduates differed sig- 
nificantly (,05 level), on all'items listed under CALCULUS. Employei;'s 
were adamant iji their opposition to the study of CALCULUS with 75 percent 
or more of the respondents checking NOT NEEDED for each of the 6 items . 
Graduate! Yesponded on the needed end of the continuum with at least 50 ■ 
percent checking ESSENTIAL on all but one item, LAPLACE TRANSFORNfi. On 
dijs item, 60 percent of the graduates checked DESIRABLE. 

. A consensus was evident for tlt*^ cQmbined group of employers and 
graduates with at least 50 percent of the responses falling in the not 
needed category for 4 of the 5 items. DIFFERENTIAL EQUATIONS was the only 
item where over 50 percent of the responses were on the needed end of 
the continuum. »^ \ * 

STATISTICS (Appendix E, Table 73): There was' a Consensus between employers 
■ ■ .>V ..-43- ' 



and graduateif With at least 50 percent o£ tht respondents for each -group 
indicating tliat knowledge of PROBABILITY, FREQUENCY DISTRIBUTIONS-, VARIAi 
MLITY, and .SAMPLING THEORY was not needed by. conqjuter technicians in perj- r 
foraing job duties. However^ Ss percent of the employers did respond that 
knowledge of the fifth item, .HYPOTHESIS. TESTING, was desirable. Graduates 

differed with their eu^Jloyers on this item with SO percent responding HQT 

' ' - ■ ■ ■ - " ' t ' . : ■ 

NEEDED. . . > 

. Th^ response pattern of the combined group followed that of -the 

feaployers ^d graduates as over 50 percent of the combined group responded ' 

NOT NEEDED -sfor 4 Of the 5 items listed under STATISTICS. HYPOTHESIS 

TESTING had 47 percent of the combined group responding NOT NEEDED. , ^ 

Electronic, Engineering Technology o ' 

It 

MECHANICS ^Appendix F, table 74): Responses* of the employers and graduates 

* ■ '•' • ' ' ' ^ ■ 

to the 5 i^ems under MECHANICS, were split between the DESIRABLE and the 

NOT NEEDED^ response categories .. Fifty percent or more of the employers . 

responded that a knowledge. o*£ STATICS, PLUID MECHANICS, PROPERTIES OF ' 

MATERIALS and STRENGTH OF MATERIALS was not needed by electronics tech- * 

y ^ - ■. ■ . ■ 

mjcians in performinfl^ob duties. Only one item, DYNAMICS, had, 50, per cent 

of the employer respqfises imber DESIRABLE. ,. 

Graduates responded negatively to only one item, STRENGTH OF MATERIALS, 

with two-thirds of the responses falling under the NOT NEEDED category. 

■A \ f 
The remaining 4 items were, evaluated as desirable knowle«|ge by the graduates 

A review of the combined group's responses indicated a split similar. 

to each individual groiqj. Over 50 percent of the combined group responded 

that knowledge of STATICS, PROPERTIES OF MATERIALS and DYNAMICS was 

desirable. Approximately two- thirds of this same group indicated that 

knowledge, of FLUID MEQIANICS and -STRENGTH OF MATERIALS was^ not needed. 

FUNDAME NTALS OF ELECTRIC|TY/EL£CTRONICS (Appendix F, Table 75): There was 

' ■ ■■ — ' ■ ' ■ . 

a consensus between the employers a^s a group and the graduates as a group 



that knowledge of ail 7 items- undef this. topic was essential in perform- 
ingthe dujies of electronics technicians. The weakest endorsement was 
given to ELECTROMAGNETICS with S4 percent of the employers, 75 'percent of 
the graduates, and 67 percent of the combined group responding ESSENTIAi 
to this item. . 
LIGHT (Appendix F, Table 76): A consensus was evident among the graduates 
that knowledge of the GENERAL THEORY of IIGHT,^ GEOMETRICAL-^ICS, PHYSIC^l* 
OPTICS and SPECTRAL ANALYSIS is desirable^. Employers agreed with gradu^ites 
on only one item with oyer 50 percent of the en^'loyers responding DBSIRASLE 
ta O^OMETRICAL OPTICS.'' Employers were more supportive of the item GENERAL 
THEORY with oyer 70 perdent responding on the needed end of the continuum. 

^ - • ■ . . ■ 

- The re^ppnses of -the combined group appeared to support the study 
of all items listed under ilGHT with over SO jjercent of the responsies on . 
the needed end of the continuum. ; •«* . 

SOUND (Appendix F, Table 77): There was a consensus among respondents in 
the ^combined group supporting a study of the GENERAL THEORY of SOUND and 

the RECEPTION AND TRANSMISSION 'bf SOUND. However, graduates 'and' jemployers , 

..■„•' " • ■ ■ 

did differ in the extent of their suppoft. Seventy-five percent of the 

employers responded DESIRABLE te GENERAL THEORY and 60 percent of this same 
group checked DESIRABLE to the item RECEPTION AND TRANSMISSION. Graduates 
were more supportiv^ with SZ percent of the graduates responding' that 
knowledfge of both items is essential, for an electronics technician perform^- 
ing his job duties. ' * ' . 

Differences between graduates and employers were statistically sig- 
nificant at the .05 i,evel for the second item, RECEPTION AND TRANSMISSION. 

HEAT (Appendix F, Table 78): Employers were more favorable toward the 

* • ' ' ■- ^ , ■ ■ ' 

strudy of HEAT than gradijiiates / . There was a consensus among empldy^r^ that ' 

' ' , ' ' ' "' 

knowledge of the GENERAL THEORY of. HEAT, HEAT TRANSpR, an?i THERMODYNAMICS 
is desirable. Graduates, on the other hand, were less. adamant in their 



support with 47 percent responding DESIRABLE tx>' GENERAL THEORY, 52 percent 

■^o HEAT TRANSFER 36 percent to THERMODYNAMICS. The res|onsfes o£ the 

combined group were similar to the responses of each ;inclividual group with • 

'at Ifeast SO percent o£ the respondents responding on thfe neede4 end of the ' 

" continuuiB on all iteiSs. 

- ■ HEAT (Appendix F, Table 79) : The combined responses of. employers and graduaf 

indicated support fdl- the study of the 3 item^ under M0i5erN PHYSICS. Employ- 

ers as a group differed from the combined ^ group with at least -50 percent of 

the eojiloyers indicating that a knowledge of RELATIVITY and FISSION, FUSION; 

RADIOACTIVITY was ndt'^ffeeded by electronics technicians in performing job ' 
* * ' / ' . ~ 

duties.. The employer^ did respond that the ^tudy df the STRUCTURE OF ATOM., 
was desirable. Graduate responses' followed more closely the response, pat- 

tern of the combined group with over 75 percent of the respondents respond-. 

■ ■ ■ . ■ ■ ■■■ , . . . ■ •• ■ ■ , " 

ing on the needed end«of the continuum^ tb all 3 items. ; . * , 

&HE^^STRY (Appendix F, -Table 80) : GENERAL CHEMISTRY was the only item listed 

under CHBIISTRY that rece|.ved ujianimous endorsement of both groups of 

respondents as well as* the combined group. Over 00 percent of respondents 

in each group responded on the needed end of the continuum. ' There was a. 

consensus amqng respondents in each of the groups that the remaining items, 

QUALITATIVE^ QUANTITATIVE, PHYSICAL, and ORGANIC CHEMISTRY, were not needed ' 

> by electronics technicians in performiiig job duties. , 

BIOLOGY (Appendix F, Table 81) : Knewledge of ,SlOLOGY is not. needed^ by . 

electronic technicians in performing \^ob duties according to the respondents 

' of all groups. For 2 items*, BOTANY and ZOOLOGY, each group unanimously ^^.^ ■ 

responded NOT NEEDED, -^e -responses for t.h6 remaining 4 items ranged from 

70 percent of the total to 100 percent of the total falling Under the 

NOT NEEDED reJspqnse category.- .' 

■ - , ■ ' ">! 

GEOLOGY (Appe^ix F,',Tabie 82): The respondents in 'the 3 groups overwhel- 
mingly responded that knowledge of the 5 topics ■li5.t>ed under GEOLOGY was 



was not needed by electronic technicians in performing their jqb 
duties. The extent of their response originated from 70 percent o¥ 
the ekploye^s responding1^0T"^ED£D to 2 items » ECONOMIC GEOLOGY and 
PHYSICAL GEOLOGY, to 94 percent of the ^aduates responding 'similarly 
to STRUCTURAL qEOlOGY and HYDROLOGY, 

DATA PROCESSING (Appendix F, Table 83):, Both graduates and employers 
agreed that knowledge of FORTRAN and BASIC was either desirable or 
essential for an electronic technician. --BASIC, however ^ received more 

Support from the egiployers with SO percent responding ESSENTIAL to 

\ ■ ■ ■ . • 

0 ■ . \ 

BASIC.^ The percentages of graduates responding ESSENTIAL were approx- 
imateiy the ^ame for FORTRAN and^BASIC, 

The responses of the combined group refletrted the agreement between 
employers and graduates on the need for both items with over 75 percent 



of this combined groups s responses falling oh the needed end of the con- . 

. / ■ . . ■ , . _ 

tinuum- ' - ^ . / 

Qf the 4 graduates wha-.added informatiQn under this topic^^ 2 listed 

. ' ''"^ ... ^ " ■ ' 

a knowledge of basic programming concepts. The remaining respondents 

added COBOL and PL/1, / -^..^ . ; 

ALGEBRA (Appendix iF, Table 84) :^ Tl?^r^^ a consensus among the respondent 

ill the combined gropp that all hut one of the 14 items under ALGEBRA were 

essentiat^knowledge for an electronic technician* Tl^e exception, SERIES; 

EXPANSIONS, had 46 percent of the respondjsnts in the ESSENTIAL response 

% 

category. , ^ 

Graduates were more adamant in' their responses with at least 60 per- 
cent of the graduates responding ESSENTIAL to all items. Employers agreed 
with graduates in that over 70 percent qf the employers responded on the 
needed end of the continuum on all itemsi. Employers wexe less adamant 
however; in theif support ojf ,6 items, DETERMINANTS AND MATRICES, QUADRATIC 
EQUATIONS, COMPLEX AND IMAGINARY NUMBERS, INEQUALITIES, PROGRESSIONS, and 



SERIES; EXPANSIONS, which had le^ than "50 percent p£ responses falling \ 
in t^ie ESSENTIAL response category, 

TRIGONC»iETRY (Appendix F, Table 85) : Approximately three-fourths of all 
employers and graduates indicated that knowledge of ANGLES, TRIGONOMETRIC 
FUNCTIONS and RIGHT TRIANGLES was essential for an electftonic technician 
in performing job duties. The rei^ponses of employers and graduates "to 
oblique' TRIANGLES, GRAPHS OF TRIG FUNCTIONS, and INVERSE TRIG -FUNCTIONS 
varied with over 50 percent of the graduates responding ESSENTIAL as cpm- 
pared to over SO jsercent of the employers responding DESIRABLE. Approx- 
imately 86 percent of the combined groiip's responses were on the -rteeded 
end, of the cbntinuum. ' . _ . / . 

LOGARITHMS (Appendix F, Table 86) : Graduates as a gtoup ware adatot 

■ ■ -■ ■ ■ ■ „. ^ • ■ ' • . 

in their support of the. study of LOGARITHMS with 80 percent responding 

EiSSENTIAL to EXPONENTIAL AND LOG FUNCTIONS and 65 percent responding T 

ESSENTIAL tp LOGS OF TRIG FUNCTIONS. Employers agreed with graduates on 

these items; however, their responses were less supportive with 50 percent 

responding ESSENTIAL to the first item and 40 percent responding ESSENTIAL 

to the second iteia. There was a consensus aaiong respondents in the combined 

grbup that knowledge of both items was essential to electronic technicians 



,.in performing job duties. 



GEOMETRY 



(Appendix F, Table 87): At least SO percint of each group's 



response to PLANE GEOMETRY was on the needed end of the continuum. Responses 
' '- . " ^ ' ■ 

on this end of the continuum were divided betwel^n the ESSENTIAL and the 

DESIRABLE response categories for each group, 

ANALYTIC GEOMETRY (Appendix F, Table 88): Employers and graduates differed 
significantly (.05 level) on 3 of the 4 items listed under ANALYTIC GEOMETRY. 
Fifty percent of the employers fcontributed to the. significant- difference by 
responding DESIRABLE to SOLVING EQUATIONS GRAPHICALLY, GRAPI^ OF LOG 

I 

FUNCTIONS and POLAR COORDINATES, while 60 percent or more of • the graduaties 

7 



responded ESSENTIAi. The reaaining itea, RfecTANGULAR COORDINATES, received 
more sufjpbrt fyoa the employers with 40 percent responding ESSENTIAL. 
Seventy percent of the gradu^tj)^ responded similarly td this item. The ' 
responses of the combined group reflected the support given these items 

by employers and graduates with approximately 80 percent of the responses 

> . •'. ■ , ' ■ 

to each item falling on the needed end of the continuum.^ 

CALCULUS (Appendix. F, Table 8?)? Graduates re^onded favorably to. avstudy 
of the 5 items listed under CALCULUS. At least 7S percent of the graduates 
responded'on the needed end of the' continuum to DIFFERENTIATION, INTEGRA- . 
tlON, DIFFERENTIATION OF FUNCTIONS, DIFFERENTIAL EQUATIONS, and LAPLACE 
'TRANSFORMS. Employers, on the other hand, significantly differed (.05 
level) with graduates on 3 i^ems: DIFFERENTIATION OF FUNCTIONS, DIFFEREN- 
TIAL EQUATIONS, LAPLACE TRAKSFpRMS. The difference could be attributed to 
the 50 percent or more employers who. responded NOT NEEDED to the 3 items. 
STATISTICS ' (Appendix F, Table 90) ^ There was a consensus among the group 
of employers and the group of graduates that a knowledge of the 5 items 
listed under STATISTICS was either desirable or essential. A review of 
the response pattern for each ibsiQj revealed that no more than 50 percent 
of the responses fell under any one response category. As a result, the 
respondents appeared divided between the ESSENTIAL and DESIRABLE response' * 
categories. • 

Industrial Engineering Technology 

NfECHANICS (Appendix G, Table 91); The combined group and the group of 
graduates agreed by responding on the needed end of the continuum t(m:he 
5 items listed under MECHANICS. One item, DYNAMICS, received over 50 



percent of both groups' responses in the ESSENTIAL response category. On 
the other hand, a majority of the employers disagreed witil the other 
• " groups by responding' NOT NEEDED to FLUID MECHANICS and STRENGTH OF 

MATERIALS. • • 
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FUNDAMENTALS OF ELECTRICITY/EtECTROl^ICS -"(Appendix G, Table 92) ; In gen- ,* 
©rai, respondents in the 3 groups agreed that a knowledge* of the 7 it«as 
listed under this topic was at I6ast desirable, ^ir an indus trial , engin^^^j?^ 
ing technic*^ in pferforaiing job duties * Employers iere more adamaift in 
their support of 3 iteiai, A.C. ELECTRICITY, D.C. ELECTRICITY, and ELECTRiaL 
DEVICES, with at l^t two-thirds of this gr6up checking the ESSENTIAL 
res^nse category.' On the other hand, three* fourths of the graduates • ; 
#ho responded checked the DESIRABLE response category on /all items. 
LIGHT (i^pendix G, Table 93): Employers as a group coUld nQt agree on 
the items listed under this topic as evidenced by the equal number of 
responses in each category for each item. There wa^ a consensus on aH 
items among the graduates who responded. Seventy-five percent of this 
group checked t4e NOT NEEDED category on all but the 'first item. On this 
item, GENERAL THEORY OF LIGHT, 75 percent, of the graduates checked the 
DESIRABLE response category. ' ■ ' , 

In general, only a knowledge of the GENERAL THEORY of LIGHT is .. 
needed by an industrial engineering technician in performing job duties. 
SOUND (Appendix G, Table 94)': There was a consensus among resjiondents 
in the 3 groups -that knowledge of the items listed under SOUND was r\ot ; 

V ff 

needed by industrial engineering technicians in performing job duties. 
HEAT (Appendix G, Table 95)-: At Jeast 75 percent of the -respondents in 
each group responded on the needed end of the continuum to each item 
listed under HEAT. Employers were more adamant in their support of the 

^GENERAL THEORY of HEAT and HEAT TRANSRER as two- thir^hecked the- ESSEN'- 
TIAL response category. A majority of the graduates, on 'the other hand, 
checked the DESIRABLE response category for each of the 3 items. 
MODERN PHYSICS - (Appendix G, Table 96) : Ovefr two-thirds of respondents 

' in Xhe 3 groups checked the NOT NEEDED response category for RELATIVITY . 
and FISSION, -FUSION, RADIOACTIVITY. However, there was a consensus among 



the respondents in the combined group and the group of graduates that 
knowledge of the STRUCTURE OF T!iE ATOM was .^t^east desirable for an 
industrial engineering technician,* ^ , ^ *• 

CHEMISTRY.. (Appendix G, Table 97) : A majority of tlie employers responded 
on the Dsjaeded end of the continuum to all iteflis listed 34pder the^ topic 
CH©!ISTRY. . Graduates, on the other ""hand, responded on this end of tke .. 
continuum to only one item, GENERAL CHEMISTRY.. In general, the eomhined 
group supported the study only 2 items, GENERAL CHEMISTRY and PHYSICAL 
CHEMISTRY. , ^ • ; . . ^ 

BIOLOGY (Appendix G. Table 98) : ..A majority of the respondents in the., 
combined group and the group of graduates agreed that knowledge of the- 
^6 items_ listed under BIOLC^Y ^as not needed by industrial engineering 
♦technicians in performing their job duties. The group of employers con- 
sistently differed with the other groups by tfto-thirds responding oti^ the 
needed end of the continuum to all items, • ^ 
GEOLOGY (Appendix G, Table 99): There was a consensus among respondents 
in each group that knowledge of vthe items listed under GEOLOGY is ndt 
needed by industrial engineering technicians in performing job duties. 
DATA PROCESSING (Appendix' G, Table 100)i ". In general, the combined' group 

. ^ ■ '" » :* • . ' * ^ . 

supported the study of both FORTRAN and BASIC prograjmning languages! 
Fifty percent of this group checked the DESIRABLE response category ^ 
while another 16 percent responded ^ the ESSENTIAL category. Graduates 
agreed with the combined group by a majority responding on the needed 

» ■ , V <■ ' . ■ • '■ 

I , V ' . . 

end of the' continuum. Employers, on the other hand, were equally divided 
b"Sn»een the ESSENTIAL and the NOT NEEDED response categories on both item 
One graduate added COBOL to the 2 items under this topic. 

ALGEBRA (Appendix G, Table 101): Over two-thirds of.lthe employers agreed 

•V ■ ^ 

that the items listed under ALGEBRA were essential foV an!' industrial 



engineering technician. Fifty percent of the graduates, on the other 
hand, checked NOT NEEDED foi: Z items/ DETERMINANTS AND KIATRICES a^d 
SERIES; EXPANSIONS. In general, the combined group agreed with the 
employers on al^vitems but DETERMINANTS ANC MATHJCES, COMPLEX AND. IMAGIN- 
ARY NUMBERS. INEQUAI^ITIES, and SERIES; EXPANSIONS-. A majority of the - 
combined group did respond on the needed end of the continuuin. to these, 
exceptions. ° . - ' - • ' 

TRIGONOMETRY (^pendix' G, Table 102): Employers and the combined group ' ' 
agreed that the items listed under TRIGONOMETRY were Essential . Thie | 
employers were unanimous in the selection of this response category. 
Graduates differed with the other groups by a majority checking the 
DESIRABLE category for GRAPHS OF TRIG FUNCTIONS and INVERSE TRIG FUNCTIONS* 
LOGARITHMS (Appendix G. Table 103) : Employers were unaniiiious in their 
res^jonses to the 2 items listed tinder LOGARITHMS. One hundred percent 
of this group checked ESSENTIAL to these items. A majority o% the graduate^ 
on the other hand, selected the DESIRABLE category. Only 25 percent of the 
graduates agreed with their employers. - 
GEbwETRY-'^Appendix G, Table 104): ; The majority of employer respondents 
indicated that.the&e items were essential, while graduates were evenly 
divided between the ESSENTIAL and DESIRABLE categories. ^ 

T^e consensus of opinion of $he combined group was that bo^h i'^ms 
repre^nt essential information. 

ANALYTIC GE0B1ETRY (Appendix G, Table lOB) : Two-thirds of the employers - 
responded that each of these items was essential, while the remaining 
responses were under the DESIRABLE category. One-half of the graduates 
agreed ;that the first item, RECTANGULAR^ COORDINATES, was essential while 
half of this group decided that the remaining item^ were not needed. 
CALCULUS (Appendix G, Jabli'l06)T Two-thirds of all employers responded 
that the i^ems listed* under CALCULUS were essential ,' while the ranainder 



indicated they were not needed. The jaajority 'of the graduates selected, 
the DESIRABLE category for each item except UPLACE TRANSFORMS which 50 
percent check|ii NOT NEEDED. 

rSTATIgTICS (Appendix G. Table 107V. Employers overwhelmingly endorsed 
each of these iteas as essential. Only 25 percent of the graduates con- 
curred with that response. However, 50 percent or more of th^ group - 
selected the DESIRABLE category in every case. ' ~ \ 

' - Analysis of Responseis to the y ' \„„' 

' O^en-ended Statement 

At the end of the questionnaire, the study. participants were asked 

" to, respond to. the following open-ended statement: • 

/ COM^ffiNTS: The space Jse low is reserved for any other comments . 
* i^you aj^y' have pertaining to this study. For example, you may 
' / ' wish to be more specific with regard to certafjKXopics that 

you feel to be too general, or you may think of Other topics 
/ that should be included. . 

For analysis and "discussion purposes, the responses to the open-ended . 
statement will be presented by Engineering- Technology field. The diversity, 
of the responses, do not lend themselves to -a tabular presentation. ^ ' 
Architectural Technology 

Nine out of the 16 responding graduates added coimnents concerning 
the. survey. In general,, compients were related to the specific architect- 
ural' skills and knowledge neede4 by an architectural' technician as opposed 
to basic science and mathematics topics. For example, 2 respondents men- 
tioned the need for model building while a third suggested computer graphics; 

a 

Other respondents offering comments mentioned a need for more design th^ry, 
engineering economics and a knowledge of mechanical and electrical systems 
layout. Two responses, however, were related to the, purpose ^ of the study. 
One graduate indicated that ^*a good backgrpun4 in m4%\ is essential" whiie 
'^calculus is not as widely used.'* Another comraenteci that '^solar ene^rgy is; 
rapidly becoming a specialij^d field and should be Igiveri prompt attention" 
in an architectural te«chn6logy program. ^ 

^^v- -53- - • 
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The one eaplt>yer who offered' a ciMUnent indicated that a oastery of 

v 

k. * . * . > ' . • 

■• . ' ' . ■ • 

drawing tools and techniqiies, "drafting in all media, and the ability to 
read all types of drawings were ijKportant for an architectiiral technician 

^ • ■ ■ ■/ • - ' 

in performing job duties. ^ ^ 

" C ■■■■ ■ ■• V... 

Chemical Technology ■ . . 

' The employer and the 2 gradiiates who added coments agreed that * 
chemical technicians need a background in routine laboratory procedures 
and the use of instrumentation. The comments did reflect i however, that 
a sound background in general and analytical chemistry was fundamental 

for a chemical technician. 

» ' ■ 

Civil Enpneering Technology 

Forty- one percent bf the 51 responding graduates added' comments. 
The most frequently mentioned topic was mathematics. Five graduates 
specifically commented that knowledge of mathematics such as algebra. 



trigonometry, and geometry was essential for a civil technician in per-i 
forming his duties . .. Also evident in the coimnen|s was an interest in tnose 
basic mathematics, and science topics which lead to a better understanding 
of su^h areas as sanitation, soils, concrete, asphalt,- hydraulics, and 
surveying. In general, graduates' comments were supportive of the study 

of basic science and mathematics topics. 

- ■ ' • ■ • ■ ' '■ " . ■ 

The four employers, on the Ot^er hand, indicated more interest in 

topics which are directly related to their business. For exaraplei two - ^ 

employers stressed the nedd for surveyingjrfhile a" third indicated an 

interest in the study of graphic art. , , / » - 

■ ■ . • ■. ■ ■ ... . 

Computer Technology . 

f " ■ f 

Both the employers' and graduates c&wments were general in nature. 
However, both groups, each numbering three respondents, mentioned the 
importance of mathematics to a computer technician. The following comment 
of one employer illustrates^, the interest in bastlc. scienae and mathematics: 



ERIC ^ . -54- 6'^ 



T|)e people I hire must not only have knowledge but -must 
be able to think . . Strong aiialytic ability is a must. 

Electronic Engineering Technology 

- Employers did not comment on the questionnaire; however, 8 of. the 

20 graduates did respond to the open-ended statement 1 In general these 

graduates- addressed topics related to theip specific jobs Comments 

range.d from th'e need for more digital electronics to the desirability 

of courses in quality control. Underlying all the graduates' .conunents 

appeared' to be an awareness of ^the rapidly changing requirements of the^ 

electronics field and an appreciation of the value of basic-science and . 

mathematics in keeping abreast of these changes* 

Industrial Engineering Teohnoljg y 

Of the two graduates who ^ded comments, one stressed j:he' importance 
of the istUdy of ph^^sicai science topics such as light and sound. Also, 
the study of • trigpnonj^try,, algebra and geometry was stressed by thjik. ' 
respondent. The second graduate indicated that a knowledge of ' engineering 
'ecOrto^iy was important for an industrial engineering technician.' 

Employers returned hp comments on their questionnaires. 



'^SU^«AIty, CONCLUSIONS AND RECPMffiNDiVTIONS 1^'" 

Suaaaary j 

The major puypose^^of this ^tudy were to determine the attitudes of 

* • ' , ^ - ' ■ • • , * , ' ^ . * 

the graduates of Wake Technical Institute's 6* Engineering Technology 

Prograjtts and the employers*of these graduates concerning the basic 

Science and natheaiatacs topics most needed by engineering technicians 

in performing 'their duties . Another purpose of this study was to obtain 

coBiments from respondents concerning topics other than those listed on 

the survey which are needed ^by engineering technicians in performing 

their duties. * * - 

A questionnaire to determine the basic science and mathematics topics 

most needed by eng^ineering technicians in performing their duties was 

^. , • " ' ■ ' ' - ■ ' ■ * 

developed and- mailed to 697 participants. Of ^his total, 470 were gradu- 

ates of cpe of the 6 Engineering Technology programs at Wake Technical 
Insititute who received degrees during the period 'from 1969 through 1977 
and 227 were employers of Wake Technical Institute graduatesof these 
progprajas .\ ^ v * , ' . 

Two groups were selected as jurors for the purpose of evaluating and 
editing the- first draft of the questionnaire. One group consisted of a 
faculty committee cbaprised of department heads • from the Architectural 
Technology, Chemical Technology, Civil Engineering Technology, Computer 
Technology, Electronic Engineering Technology, Industrial Engineering 
Technology departments an4 an instructor from the Mathematics and Physics 
Djspartment. - A second group of Jurors was sel^ected on their present 
involvement with two and four-year Engineering Technology programs nation- 
wide, ■ ■ ■ . 

I On the basis of the recommendations made by the 2-^TOups of Mprdrs , . 

. ^ • ' ■ ' ■ J . ■ - 

81 items under 17 topics . and qfie open-ended statement were included in the 

7 - ■ . • ''^ r,. ■ ■ ■•. •, '■• 

questionnaire. - . Ut* 




A CM Square ^inalysis was used to, test .6 null hypotheses to deter- 

mine whether significant differences in response^ existed between graduates 

and employers -of graduates from e^ch of the 6 Engineering Technology pro^ 

grams\ In the Chi '^Square ajialysisv the null hypothesis of no signi^ficant 

difference was rejected when observed differences between gradiiates and 

employers of the graduates of a givenXprogra^i would have been expected to 

occur by chance fewer than 5 times in k)0 similar samples, 

- ' \ ^ 

Responses to an open-rended statement were analysed and the in£(|dtf|^ion 

summarized by Engineering Technology /field. 

Testing of the 6 null hypotheses for all "pf the 80 items resulted in 

480 Chi Square analyses. Significant differences in responses at the ,0S 

level or better were observed on 57, or approximately 12 percent, of the'^ 

comparisons c The extent to which significant differences were observed 

between groups was as follows:, 

1, Architectural Technology _gradiates differed with the ^ti^loyers V 
on 20 percent of the items; — . 

2, Chemical Technology graduates differed with their employers 
* on 8 percent cif the items; 

■*3- . Cixil Engineering Technology graduates .differed with their employe 
on 16 percent of the items;' 

■.. ■ * 
4i Computer Technology graduates differed with their employers on 

16 percent of the items ; 
5/ Electronic Engineerirfg Technology '^atiuates differed with their 

employers on 10 percent of the i;tems; and, 
6*, Industrial Engineering Technology graduates differed with their 

employers on only 1 percent of the items • * 
Significant differences existed between the responses Of the 6 pairs 
of respondents on 38 items as follows: / 



1. One of the 6 paired groups of eii^>loyers . and graduates differed^ 
..sjLgnificantly on the following items: PROPERTIES OF MAtERIALS, , 
.. ELECTRIC FIELDS, MAGNETIC FIELDS, ELECTROMAGNETICS, GENERAL THEORY' 

OF' HEAT, HEAT TRANSFER, QUANTITATIVE CHEMISTRY; PHYSICAL CHEMISTRY, 
. MICROBIOLOGY^ ECONOMIC GEOLOGY,* STRUCTURAL GEOLOGY, ^OPHYSICS, 
> HYDROLOGY, INEQUALITIES, PROGRESSIONS, SERIES, EXPANSIONS, TRIG- 
ONOWETRIC FUNCTIONS, INVERSE TRIG FUNCTIONS, -PLANE GEOMETRY, 
SOLID GEOMETRY, SOLVING EQUATIONS GRAPHICALLY, GRAPHS OF LCjp 

FUNpriONS, POLAR COORDINATES,. PROBABILITY, SAMPLING THEORY, , 

'. . ' ' . 

;• AND HYPOTHESIS TESTING. .. 

2. ^ Two of the 6 paired groups p£ employers^ and graduates differed 
s|(^ificantly- on the following items : GENERAL THEORY OF LIGHT, 
REUTIVITY, EXPONENTIAL AND LOG FUNCTIONS; POLAR COORDINATES, < 
DIFFEREIp'IATION, INTEGRATION, LAPLACE TRANSFORMS. FREQUENCY 
DISTRIBUTION, and VARIABILITY. 

3. Three of the 6 paired grpups of enjployers and graduates .differed 

significantly on the following items: RECEPTION AND TRANSMISSION 

* i ' " ' ' .■ ■ - ■ ^ : ■ ' 

OF SOUND and RELATIVITY, 

^ ■■ ^ . - 

Four of the 6 -paired groups of employers and graduates differed" 

significantly on the following items: DIFFERENTIATION OF FUNCTIONS 

' ' and DIFFERENTIAL. EQUATIONS. ^ 

Frequency of respoitses by response category was analyzed by Engineering 
Technology field. For summary purposes, Table S-Jists the basi(? science, - 
and mathematics topics needed by engineering technicians as determined by . 
tJiis study. An "E" in the table indicates that the' item is ^essential 
knowledge for a technician in the Engineering Technology field listed: in 
the column. Similarly, an <"X" in the table indicates that knowledge" of the 
item is desirable but not essential. Items 'which this study has determined 

. ^ , -58- . Ss ; • ■, .- ■'• 



are" not needed are indicated by "a dash .The three designations, E, 

X, *are ba^ed ofrireiponse patterns fpr i given item in which at 

least the group of employers or /ti\s group of gradtlites agreed with the • 

* ■. ■ ' ' ■ * _ \\ ■ . " - . • ■ * 

combined group by a majority response in either ESSENTIAL, DESIRABLE 
or NOT ifEEDED categories . < , 

Tlia need for the items listed under the 17 topics varied as sujnmar- 

■ ' ' ''• . , ■ c: ''' .. ■ 

ized below : % • . • * • r 

•1. Thift strongest support' for the itemg under MECHANICS came from 

• respondents in the Architectural* Chemical, Civil Engineering, 

and Industrial Engineering technologies; .- 

2. The items under the FUNDAMENTALS OF ELEGTRICITY/ELECTRONICS 
were unanimously ^.supported -by respondents in the 'Completer, 

, < Electronic Engineering, .and Industrial Engineering technologies. 

3. Ail groups of respondents supported the Study of the GENERAL 

THEORY OF LIGHT; hoi^eYer, only the Electronic Engineering T|ech- 

' . , ■ ' ^•*' 
. no logy respondents ihdicated support for -all the items under 

LIGHT. ' . ■ - - " . \ ' * 

4. The st\idy of "th^ items under SOUND was supported by "three groups 
of responden^ts : Architectural, Computer; and" Electronic Engii&er 
ing technologies .. . , . 

5. All groups of respondents supported the study of HEAT. ^ 
6^ MODERN PHYSICS w^ important only to responding chemical tech- 

niciaris and electronic- engineering technicians. 
'7. Only the Chemical, Technology respondents supported the study 
.. of ihe items under CHEMISTRY. ' ' / 

8. Items listed under BIOLOGY were needed only by chemical techni- 
cians* , ■ . ' _ 

9^^^ Civil engineering technicians were the oniy technicians who need 

,'■*"■ »' • " , ' 

a lQio^ledge of 'all the items under GEOLOGY. ^ 



' 10. The. 2 items iinder MTA PROCESSING were important to all but • 

architectural technicians. ^- .• • 

U. c^e study of ALGEBRA, TRIGONOMETRY, LOGARITHMS, GEOMETRY, ANALYTIC 
- GEOMETRY, and CALCULUS was supported by all respondents., 
. 12. The Chemical. Civil Engineering, Electronic Engineering, and 

Industrial Engineering technology respondents indicated support 
for the items under STATISTICS . ' | 
' At the "end of the questionnaire, the study participants were given the 
opportunity to coipplete the following statement: 

■ . ■ ' ■ ' ■ . 

CQj^fl^ENTS : The spape below is reserved for any other comments 
you may have pertaining to this study. For example, you may 
wish to be more specific with regard to certain topics that 
you feel to be too general; or you may think of other topics 
: that should be included. ' 

In general, respondents' comments addressed changing skills and knowledge 

required by the technician to produce in his job. However, the respondents' 

comments did reflect a« awaaJBksS of the rapidly changing requirements in 

" ■ ■ ' ^ 

the Engineering Technology field and an appreciation of the value of basic 
science and mathematics in keeping abreast of these changes. 

* . ■ • ^" 

* ■ * ' ■ *,■•.' 

m ; ' Cone lusi ops 

.,The findingsl^^^hi'i study'^ warrant the following conclusions: 



> ^ 



rjAC^^ailat^s and employers in all 6 Engineering Technology fields 
indicated that a knowlejdge of mathematics topics ranging from 
Algedra to Calculus was* important for an engineering technician. 
The extent to which a cTOiain mathematical topi.C was important 
V depended upon its direct usefulness in solving day-to-day problems 

■ ^ 

on the job.* Support for the study of other ma^ematical topics 
resulted .from a need for a foundation in mathematics which would 
' affoM^'ifi^ techhidian aji opportiuiity to keep abreast of techno- 
logical changes as well as to develop analytical skills'. 



.2. The participants believed that an engineering technician hetded 
'^a knowledge of basac science topics Which provide a foundation 

for the application of the skills *and knowledge in their particular 
' fiel<|. For example, cKeinical technicians iridjircatecP^ti^ for a study 
of tHeljasic science of cheiaistry. Electronic technioirans, on the 
|Other hand, indicated. an interest in the fundamenxals of electricity 
r and electronics which ej^lain the electrical^ phenojnena associated 
with thet applications of electronics?^, and electricity » 
3. \ For the topic>.DATA PROCESSING, all study participants except- those 

'.in Architectural Technology believed that a knowledge of ^t least 
* . dne scientific programming language was important* In addition, 
) respondents indicated an interSsi: in the study of COBOL. 



4k h 



, 4 



Based on the response patterns of employers and ' graduates, gtacd- 



J - V r .7,.- r, ' 

uates ^responses were more supportive of a knowledge of basic : 
science and mathematics topics • Employers^ on the other hand, 

% . • ■ ■ ■■ ■ ■■ ■ ■ V 

tended to support only those topics which were immediately ^useful 
in solving day-tc^i^ay problems'. This differejice in response 
patterns can be attributed to the engineering technician^' desire 
to stay abrelist of technological change while employers appear 
interested priisarily in the knowledge and skills which contri- , 
bute-^ to immediate production, ' , " ' . 

Recommendations for Further Study a . . 
The general conclusion thit employers and graduates perceive a need ' ) . 
for a knowledge of baiic science and mathematics topics suggests that for- 
mal education programs should meet this need. Institutes' such as Wake 
Technical Institute which arp offering -BhgineeringTfechnalogy programs canv 
by incorporating' the feedback from employers and graduates j design curriculums 



to, meet the, need of the Engineering Technc^log^fiel^i. Therefore, the 
results of this study can be ased by Wake Technical Institute's Engineering 



Technology dej^artments specifically and Engineering Techno^logy educators ift 

general in reviewing the basic science and mathematics content of their 

curriculuns. Given the limi tat i^^ of lime in a twor-year Engineering 

Technology pxograa and the iaiportance of relevant subject matter, curriculums 

■ • * ■• . 

could be revised to better prepare engineering technicians to perform job 

duties, as well as keep abreast of the .rapidly changing fields of technology. 
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Table 5 Summary of Basic Science and >iathematics Topics Most Needed 
by Engineering Technicians 
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. AN ASSESSMENT OF BASIC SCIENCE AND 
miHEMATICS KNOWLEDGE NEEDED IN* SELECTED 
ENGINEERING TECHNiaAN FIELDS 



INSTRUCTIONS:,* . /"^ 



This survey is designed t:o identify the basic science and mathematics' topics 
most needed by engineering technicians in performing their dutieg.' The 
topics' listed in this !survey are potential subjects for a two-year engineer- 
ing teclinology curriculum. You are asked to evaluate the importance of the . 
mat;hematj.cs and science topics inithis survey according to the fpllowing 
definitions. Please circle the number beside each item 'which indicates 
what you feel to be the .most appropriate response. 



"1" means - essential knowledge for adequate performance in this, field of 
technology. ■ ^ 

."2'* means ^ desirable knowledge ^ but not essential to the performance of 
job duties in this field. (*^.Desirable" dndicates that this 
knowledge would be hislpful in certain related areas iYi which 
technicians may becpme involved, either through chang4s in job 
duties or as a result of advances in technology which you can 
foresee.) ^ . 

•*3^' means - knowledge that is not Reeded in performing the duties of an 
engin'eering tecl^ician in this fieTd. 

Please circle the letter - beside the engineer ing te chniciajd field for which 
you are responding , . ■ 



A. . Architectural Technology 

B. Chemical Technology j ^ • 

C. Civil Engineering Technology 

D. Computer Technology 

Electronic Engineering Technology i 
Industrial Engineering Technology • 
Other (Please specify)^ - ' ^ 




TOPIC^ " , ' - 

A. Mechanics ; • 
\ , • ■ * . 

■_j 12 3 1. Statics (vector^s and forces, equilibrium, torque, distributed 
1 ^ loads, trusses, fluid statics - pressure, density, buoyancy) 

12 3 2. Fluid mechanics (fluid flow, pressure losses, piping systems) 

1 2 3 3, Structure, propertie's and fabrication of material § (metal- 
lurgy, chemical bonds, energy levels; properties of metals, 
plastics, soils, concrete, wood; testing, beat treating, 
forming) 



ERIC, 
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'■4 



1 2 3 -4. Strength bf materials (stress-strain relationships/ moaents,.: 
. beam de^Jection) - ' ♦ : 

. , , , . . ^ 

1 2 5* 5. Dynamics (^riction^ work, energy, equations of motion, 
V. , velocity, acceleration-, rotational motion) 



B. Kundamentais of Eiectriclty/El^ctTonics 



1 2 3 

1 2. 3 

1 2, 3' 

''12 3 

1 2 3 

1 2 3 

12 3 



ii Electric fields, to include 'the nature of capacttSffiJ"© 

2. Magnetic fields, to' include the nature, of in(iuctans:e 

3. D. C, electricity (current, voltage, resistance, power) 

.4i A. C. electricity (effective values, impedance, re^onan^ze, 
! power) i , - 

5. ' Electtonics (semi-conductors, transistors, circuits) 1 / 

6. - Electrical devices (motors , generators, transformers)^ ' ' 

ir Electromagnetics (Maxwell's Hypothesis ^ electromagnetic 
waves, Poynting Vectors)' >. ■v'' ^ 



C. . Light 



12 3 

1*2 3 

12 3 

12 3 

1 2 3 

1 2 3 



1 . General ' theory ' (waves , reflection, refraction) 

2. Geometrical optics (l*enses and mirrors) ^ ' ^ . • . ^ 

3. Physical optics (interference, diffraction, polarization, 
dispersion, lasers )^ 



4.. Spei^tral analysis 
D. Sound 



1. General- theory (waves, oscillations, vibrations, super- 
positio«j * • *. \ . 

■ -■ I . ■ ■ - 

2. Reception and transmission (radiation, scattering, absorp- 
tion, dampi^) . . ' „ 



E. Heat 



12 i 

1 2' 3 
12-3 



1. General thejbry (temperature, specific heat,, ideal gas laws) 



JO . , . 

2. Heat transfer '(conduction, convectipn, radjat 

■ » '. ' ->»■•. ■■ 

3. ThermodynjfiBiics (basic laws, energy cycles, gas laws, 
entropy) 



ion) ^ 



ERIC 



"1" r' Esi^ntial 



, "2'"^ - Desirable 
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'3" - Not Needed 



F. Nlodem Physics' • " 

2 3 1. Stinicture of th^ atom , 

2 3 ^ 2. "Relativity and quantiio theory 

2 -3 ^ 3. /Fis^io.n, -fusion, and radioactivity 



2 3 ^ General chemistry (atomic stiiicture, periodic table, basic 

^ v^eactions, oxidation-reduction equations, equivalent weight 

• ,\ G^enjioal bonds', compounds) / 

2V ^3 » ^-2. Qualitative cliejjiis try (sC'tut ions, ' ioriic s^pecies) 

2', '3 ^ Quantitative chemistry (volumgstric anal-^is of acids and 

■ ' ^ basBsj neutralization filtration, .stoichiometry, gravi- 
•.. • metric analysis; ins trumeijtal methods)- ' 

■ ■ ■ . ■ ■ ^ ■ ■ 

2 3 ,• /4j|^ ^ Physical chemistry . (atpmic .theory, chemital thermodynamics, 
. .■ eHdtrd^ichemisti'y, -^photochemistry) • 

2 .3/ 5. . Organic chemdstpy, (hydrocarbons, compounds of carbon) 

■ ' ' ' - . ' ''^ ■ ■ ' 

„ \\. Biology , •' ' • ' V ' 

2 3 ,1. General biology (species formation, 'evolution", cellular 
* s^tiKicture, functioning* b£ , organisms) 

• 'jl. ■ * ■ . • ' ' ■ 

2 3 2, Micrwiology (mi cro-or^aiusms, biochemistry, 

Wai^te ..treatment) • , 

2, 3 5. Bcpjogy (man and nature; ecosystems), t- ^ 

2 3 /'^ 4. Botany (plant biology) ' ' ' ^ ' 

2 5; ^Zoology *(aniWl biology) ' \ . • ' - 

^ • ■ i ■ ■ ■ f \ , ..... , . . 

2. 3 ^6. Genetics^ (pffects of heredity; reproduction/ population 

' ^ , genetics) . . * ^ * ^ . . 

' i y ' • 

!• ^ Geology - ^ • .-^/"^ 

2 3- ' 1*; Physical geo^^y (overall study of the earth vith stress 
• * ♦ ' * on dytiamic aikC^ructural aspects;, landscape development, 

■ ' mountains^ composition of rocksi and minerals) 

. . / ' - . f ..... . 

2 3 — '2. ^ Economic geology (search for and exploitation of mineral 
• resoxirces such as metallic ores, ;fueis, and water) 

2 3 3*' .Structiiral geology (earth structures and relationships to 

^ forces which prodyce the structiire$) 

4* Geophysics (earthquakes, method^sof mineral exploration) 

5. yHydrology (science .of water qycle; runoff , drainage). 

^ Essential ' " 1'2!'' - Desirably " • .,'"3" - Not* Needed 




J. • Data Processing 

1-2 3 1 . FORTRAN 

1 2 3 2. BASIC 

3. Other (Ldst)' 

12 3 a._ 

— m — 



* 



1 2 b. 

I 2 ^ c. 



K. Algebra 



1 


2 


3 


1. 


1 




3 






2 

•7 


3 ' 


3. 


1 

1 


1 

2 


3 


4. 


1 


2 


3 


S. 


1 


2 


3 


6. 


1 


2 


5 


7. 


1^ 


2 


3 


8, 










V 


2 


3 


9. 










1 


2 


5 

9 


10. 


1 


2 


'3 


11. 


1 


2 


3 


12. 


1 


2. 


3 


1^ 


1 • 


2 


3 . 


14-. 






L. 


Tr 


1 


2 


' 3 


1. 


• 1 


2 


^ 3 


2. 


1 


2 


3 


"3; 










1 

1 


2 


3 


■ 4., 


1 


2 


3 ' 


" 5. 



Scientific notation ' . * 

Algebraic, expressions - addition, subtraction, multiplica- 
tioix, division 

Solution of equations and word problems 

Determinants and matrices - use m solvihg systems of linear 
equation^ * 

Algel^raic 'solutions to systems of equations » 

Factoring ; ^ * • 

,. ' . 

Fractions - addition, subtraction, n\iiltiBlication, division 



Complex;' or imaginary, jtumbers 



/ 



ERIC • . -74-, • 



12 3 6* Inverse trigonometric functions' 



M, Logarithms 




1 2 3 I. Exponential and logarithmic functions and equations 
1 2 3 2, Logarithms o£^ trigonometric functions 
N/ Geometry - Figures and Formulas^ 

1 2 3 .1. Plane geometry, - properties and relations of two- . 

dimensioiial shapes , . 

^ " \ • ' . » ■ . ■ • . ; 

1 '2 3 ^2. Splid geometry - three dimensional shapes / .* . - 

0. .\nalyit4c Geometry. 

1, 2 3 1. Rectangular Coordinates 

12 3 2. Solving equations and systems of equations graphically 

12 3 3, Graphs of logarithmic functions 

1 \ 2 3 4, Polar coordinates . ^ , " 

P. Calculus - , . 

12 3 1. . Differentiation (slopes, rates^) . , , 

• . ■ . \ 

I 2 3' t2. Integration (areas. under curves, voJumes) 

, , ■ ■ ■ f- ' 

1 .2 3 3. Dirfej^entiation of trigonometric functions and of logarithms 

1 2 3 4/ Differential equations ' • ' 

1 2 3 5. Laplace t tans fo^jms ^ ' ^ 

Q. Statistics ' ' . . ' ' 

12 3 1. Probability ^ \ ■ 

1 ,2 3 2, Frequency distribution^ . ^ * 

. . ^ ' ' r ^ ^ • 

1. 2 3 3, - Variability (standard deviations, . arithmetic mestn) 

# \ ^ - , 

1 2 3 4. Sampling theory * » ^ ; * , ' 

12 3 5. Hypothesis testing 



COMMENTS: The space below' is reserved -for any other comments, you may have 
pertaining to this study/' -For example, you may wish tb b*e more specific 
with regard to certain topics that you fieel to be too general; or you may 
think of other topics tha.t §hould be included^ / , . 'V 

/ . . 



Talple 6 



'Mechanics (Items A.l. - A. 5.) 
Architectural Engineering Technology 

i : — — », • ' 



RESPONSE CATEGORIES 



ITEM 
' 4 



GROUP 
\ 



Essential ^. Desirable 



Not Needed 
% 



Total 
N • 



Static^-y^ ^Employers . 

^Graduates 
' Combined 



Fluid Employers 
Mechanics Graduates 
Combined 



Properties^ Employers 



of 



^ s 



Graduates 



Mateiials Combined 



Strength 
of 

Materials 



Employers 
Graduate's 
Combined ^ 



Dynamics Employers 
Graduates 
Combined 



28 57 


' 64 2Q 


r 7 *I4 


' ' 14 


56.25 


37.50 


6.25 


16 


43 33 


' / 


6 67 


30 


1 . 14 




C"? 1 A 
D / . 14 


1 A 

14 


18-. 75 , 


43.75 


37,50 


16 


13 33 


40 00 


46 67 

. f 


30 

*■ 


35.. 71 


64.29- 


o.oo' 


14 


75.00 - 


• IS. 75 


6.25 


• , 16 


56.*"67 


40.00 1 


3.33 


30 


42.86 


: 50.00 


7,14 


'14 


62.50 


25.00 ' 


12.50 


16 


53.35 


. 36 . 6'7 


10.00 ■ 


30 

! 


■ o.od 


50.00 


50.00 


* 

• 14 


25.00- 


37.50 


» o7.50 


16 


13.33 


43.33 


43.33" 


30 



I 



Table 7 Fundamentais of ElectriJ^ty/Electronics C Items B.l.-BJ,) 

Architectural Engineering Technology , . , 

, ^ ^ ■ • • ■ . ' • " ^ 



ITEM 




'GROUP 



^y^ESPONSE CATE^RIES 

St^ ■ ' ---- - -I 1 ^^^^y^ * 



Essential 



D«girable 



Not Needed 



Total 
N ^ 















Fields • 


Graduates 
Combined 


0.00 
12.50 
6.67 


^ 21 .43 

37.50 

SOiiOO • 


78.57 ■ 
• 50.00. 
■63.33 


14 
16 
30 


Magnetic 
Fields * 

\ . 


• 

Employers 
Graduates 
Combined 


0.00 
12.50 
6.67 


21.43 
31.25 
. 26^67 


. 78.57 
56.25 
, 66.67 . 


• 

14 ■ 

ID 

30 


D. C. 

tElectritity 


Empl6yer9 
Graduates 
Combined 


1 

o.po 

12. 5(? 

6.67. 


*35.7i 
50. oq 


1 

' 64.29 

.. 37.30 
. 50.00 


.14 

16 - 
30 


A . ^ . 

Electricitfy 


njnp ioy exb 
Graduates 
Combined 


7 14 

18.75 
13.33 

m 


"57 14 
56.25 ■ 
^ 56.67 


35 71 
25.00 

3o;oo 


14 
.16 

'so 


Electronics 


Employers 
Graduates 
Combined 


o.qo 

6.25 
3.33 


7.14 

37.50 

23.33 


92.86 
' 56.25 


14 
16 
30 


Electrical 
Devices ^ 


Employers 
Graduates ^ 
Combined 


7.14 
18.75 
13.33 


V 

50.00 
50.00 
50.00 


42.86 ' 
31.25 ' 
36.67 

A. 

■ : ^Ij. 


■ 14 

— ^ 

'16 
30 


u 

Electro- 
raagnetics 

> 


HmployerV 

'Graduates 

Combined 


0.00 
6.67 
3.45 


7.14 I 
■^26.67 ^ 
17.24, - 


IK^- 92.86 • 
66.67 
79.31 . 


14 

. 15 • 
29 



78- 



Tabie^ S Light (Itetas C.l. - C.40 

• . Axchitecturai Engineering tech;ioiogy 



ITEM 



GROUP 



RESPONSE CATEGORIES' 



Essential 



desirable 



Not Needed 
% 



Total 
N 



Ganeral ^- >Eiaployers 
Theory . Graduates 
Combined 



Geometrr- 
cal 

Optics 




Employers 
Graduates 
CoiHbined 



21.43, 
,'"23.33 



o.op 

12.50 
6.67 



4206 

37.50 
40.00 * 



28.57 
45.75 
36.67 



35.71 
37.50 
36.67 



71.43 
43.75 
56.67 



14 
16 

30 



14 
"16 
30 



Physical 
Optics 



Eraployi^s 
Graduate^ 
Combined 



0.00 
0.00 
0.00 



28.57 
43.75 
36.67 



71.43 
56.25 
63.33 



14 
16 
30 



Spectrad 
Analysis 



Employers 
GraduHtfes 
Combined 



0.00 
12.50 
6.67 ' 



O.OO 
18.75 
10.00 



,100.00 
68.75 
83.33 



14 

16 
30 



Tabje 9* Sound -(Items D.l. - D.2.) . 

Architectural EngineeTing Technology 



ITEM 



G^OUP 



RESPONSE CATEGORIES 



Essential 
% • 




Desirable 



, Not Needed 



total 
N 



Seneral 
Theory 



Ejaployers 
Graduates 
Combined 



16.67 



57.14 
5^^.25 
56.67 



,28.57 
25.00 
26.67 



14 

16 
30 



Reception 
and Trans- 
mission 



Employers 
Graduates 
Combined 



0.00 
18.75 
10.00 



35.71 
62.50 
50.00 



64.29 
18.75 
40.00 




14 

16 
30 



r 



0 



4& 



4 



Table 10 



Heat (Ite 
Architecfu 



js E.l. - E.3.) 

•al Engineering Technology 



'ITEM 



GROUP. 



RESPONSE CATEGORIES 
- t 



Essential 



Desirable 
% 



Not Needed 



Total 

■ N 



General 
Theory 



Employers 
Graduates 
Combined 



-Heat Employers 
Transfer * Graduates 
Oombined 



■r 



42.86 
31.25 
J36.67 



28.57 
50.00 
40.00 



\ 



i 



28.57 
37.50 
33.33 



50. OQ 
50.00 
50.00 



28.57 
31.25 
30.00 



21.43 

0.00 
10.00 



14 

16 
30 



14 
16 
30 , 



Thermo- 
dynamics 



Employers 
Graduates 
Combined 



7.14, 
25.00 
16.67 



42.86 
31. 2S 
36.67 




50.00 
43 . 7'5 
46.67 



14 
16 
30 



........ 




Table 11 . Modern Physics (Items F.l. •^•F.3.) 

Architectural Engineering Technology 



RESPONSE CATEGORIES 



ITEM 



GROUP 



Essential 
% 



Desirable 



Not Needed 

; % ■ 



»(l »^ »li « 



Total 
N 



Structure 

OX AuUOl « 


Employers 
Combin6c!f 


' : 

o.oo • 

• 3.33 

• 4 


2S 00 

11. ti 


lOCLOO 
68,75 
83.33 


1,4 

16' 

30 


Relativity 


Employers 
Graduates 
Combined 


0.00 
»6.2S 
3.33 


0^00 
31.25 
16.67 


100.00 
62.50 
80.00 


14 

16 \ 
30 


Fission, 
1' Fusion, 
1 Radio^ 
1 activity 


Employers^' 

Graduates 

comDineia 


0.00 
^ 12.50 


• 0.00 ^' 
18.75 ■ 
1 n on 


100.00 
68.75 
83,^3 


■ 14 
16 
30 

• 














\ . 




* 


V 


{ 


V 


\ 

i: 












s: 
i 

r 

/ 




h 




♦ 





Table 1'2 



Chemistry (Itens G.!. -,G.S,) , 
"Architectural Engin'eering Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES * 



Essential 

%. 



DSsirable 
% 



Not Needed 



Total 

■ ■ n' 



General 
Chemistry 



Qualita- 
tive 

.Chemistry 



Employers 
Graduates 
Combined 



E&ployers \ 

Graduates 

Combined 



o.oa 

12.50 
6.67 



0.00 
. 6.25 



28,57 
25.00 
26.67 



O.OO 
12.50 
6.67 




' 71.43 
J62.50 
^66.67 



100.00 
81.25 
90.00 



14 
16 
30 



14 
16 
30 



^-jQua'ntita- 
tive • 
Chemistry 



Employers 
Graduates 
Combined 



o.op 

6.25. 
3.33 



0. 00 
18.75 
10.00 



100.00 
75.00 
86.67 



14 
16 
30 



Physical 
Chemistry 



Employers 
Graduates 
Combined 



0.00 
6.25 
3.33 



14.29 
31.25 
23. 33 



85.71 
62.50 
73.33 



14 • 

16 

30 



Organic . 
Chemistry 



Employers 
. Graduates 
Combined 



0.00 
6.25 
3.33 



7.14 

,75 
■33 



13 .-2 



9'2.86 
75,00 

83. 33- 



14 
16 
30 



X.' 



Table 13 



Biology (Items H.l. - H.6.) 
Architectural Engineering Technology 



4TBf 



GROUP 



RESPONSE CATEGORIES 



Essential Desirablie Not Needed 



Total 
N 



General 
Biolcjgy 



Employers 
Gradiiates 
Combined 



7.14 
3.45 



14.29 
33.33 
24.14 



78.57 
66.67 
72.41 



14 
15 

29 , 



Micro- 
biology 



Ecology 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



0.00 

6.67 
3c4S' 



21.43 
6,25 
13.53 



0.00 
33,33 
17,24 

28.57 
45.75 
36.67 



100.00 
60.00 
79.31 



50.00 
50.00 
50,00 



14 
15 
29 



14 
16 
30 



botany 



Employers 
Graduates 
Comtjined 



0.00 
6.25 
3.33 



35.71 
31.25 
33.33 



64 . 29 
62.50 
63.33. 



14 
16 
30 



Zoology 



Employers J 
Graduates' 
-Combined 



0.00 
6.25 
3.33. 



14.29 
12.50 
13.33 



85.71 

81.25. 

83.33 



14 
16 
• 30 



Genetics ' ^««-Employers 
Graduates 
. ' Combined 
✓ 



0..00 
6.25 
3.45 



7.69 

18.75 

15.79 



92.3" 
75 , 
82.76* 



13 
16 
-29' 



3 



U4 



Table 14 . Geology (Items I. 1. - 1.5.) 

Architectural Engineering Technplogy 



ITEM 


GROUP 

t 


' RESPONSE CATEGORIES 




Total 

N 


Essential 
% 


Desirable 

% 


Not Needed 

.% 


Physical 


^ Employers 


.7.14 , 


57:14 


.. 35.71 


1*4 


Geology 


Graduates 


\ ' 31.25 ' 


' 62.50 


. 6,25 . 


16 




Combined 


20.00 


60.00 


20.00 


30 

* 


Economic 


, s 

Employers 


Q.OO 


14.29 


A . . . 

85.71 


14 


Seology 


Graduates . 


12.50 


50.00 


37 . 50 


16 


• 


Combined 


■ "6. 67/ 


33 ..33 - . ' 


60.00 ■ • 


30 


Structural 


Employers 


oToo 


21.43 


78.57 


• 14" • 


Ge^ology 


Graduates 


31.25 ' 


*37.50 


31.25 " 


16 




Combined. 


16.67 


3q,.oo 


53.33 


30 


♦ 

Geophysics 


Employers 


■o.o^ 


21.43 


.78.57 


' 'i 

14 , 




Graduates 


25.00 


25.00 


50. oo. ■ M 


16 - 


* 


Combined 


.13.33 


23 . 33,/' 
•"" ■ . 


63.33 

« 


30 


4i)rarology 


Employers 


0.00 


71. « 


28.57 


14 




Gra(;luates 


. 25.00 


■■ ■75,..00 


Iftoo 


16 




Combined. 


13.33' 


73.33'^ 


'1-3.33 


30 



1)5 



ERIC 



.85- 



/ 



4 

(.. ' 



Table 15 ."Data Processing (Items J.l. - J. 2.) 

Architectural Engineering TechWlbgy 



CROUP 



RESPONSE CATEGORIES 



Essential' Desirably 



Not Needed 



FORTRAN 



.Efflployers 
Graduates 
Cofflbined 



0.00, 
'21.43 
10.71 



28.57 
14:29 
21 . 43 



71.43- 
^4.^9 
*67.86 



BASIC 



Employers 
Graduates 

0 

Combined 



7.14 
1^.67 
11.54 



35.71 
33.33 
34.62 



57.1 

.50 

53.85 




• if 



9G 



ERIC 



-■86- 



Table 16 Algebra (Items K.-i; -'K-U.) 

Architectural Engineering Technology 



\ 



ITEM 



Exponents 
and 

Radicals 



RESPONSE CATEGORIES 



GROUP 



Employers 
Graduates 
. Combined 



Essential 

% • ■ 



Desirable 



35.71 
,46.67 
41.38 



42.86 
33.33 
37.93 



Not Needed 



21 .43 
^20. OQ 
' 20.69 



Total 
N • 



14 
15^ 

2 9 



Scienti-f ic 
Notation , 



Employers 
Graduates 
Combined 



28.57 
46.67 
37.93 



18.57 

10.00 



28, 
4( 
34.48 



42.86 
13.33 
27..59 



14 

,15 
29 



Algebraic 
expres- 
sions 



Employers 
Graduates 
Combined 



50.00 
60.00 
55. 17 



42.86 
26.67 
34.48 



7.14 
13 . 33 
10.34 



14' 

15 

29 



Equations 
and Word 
Problems 



Employers 
Graduates 
Combined' 



71.43 
66.6? 
68.97 



21. 43 . 

26; 67 
24. 14 . 



7.14 

6.67. 

6.90 



14 
15 
29 



ts^ 



Detel 
nanti 
Matrices 



Employers 
Graduates 
Combined 



28.57 
46.67 
37.93 



57.14 
40.00' 
48.28 



14.^29 
13.\^3 
13.79 



14 
15 
29 



Solutions Employers 
to systems Graduates 
■ equations Combined 



42.86 

60.00. 
51.72 ■ 



SO. 00 
26.67 
37. 93 



7.14 
13.33 
10.34 



14 
'15 

29 



Factoring Employers 
. Gradual as 
Combined 



35.71 
40.''f)0 
37. 951. 



42.86 

40 . bo 

41. .38 



21.45 
20.00 
20.69 



14 
1 5 
29 



Fractions 



Employers 
Graduates 
Combined 



71.43 
86.67 
79.31 



21.43 / 

6. 67 
13. 79 



7.14 
6.67 
6.90 



14 

15 
29 



Cjuadratic 
Equations 



Employers 
Graduates 
Combined 



35.71 
46.67 
41.38 



42.86 
40.00 
41.38 



21.43 
13.33 
17. 24 



14 
15 
29 



ERIC 



-87- 



Table 16 Algebra (Items K.l,-K,14.) 

(con*t) Architectural Engineering Technology 



ITBi 



Complex ^ 
Imaginary 
NuQjbers 



Inequali- 
ties 



GROU? 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined, 



RESPONSE CATEGORIES 



•Essential 
% 



14.29 

33.33. 

24.14 



21r43 
40.00 
31.03 



Desif^ble 



iNot Needed 



21. 43 
40.00 ^- 
31.03 

) 

28 . 57 ^ 
46.67 • 
37.93 • 



64.29 
26.67 
44.83 



50.00 
13.33 
31.03 



Total 
N 



14 
15 
29 



14- 
15 
29 



Ratio § 
Propor- 
tion 



Employers' 
Graduates 
Combined 



57 . 14 
73.33 
65.52 



35.71 
20.00 
27.59 



14;- 
1^ 

29 



Progres- 
sions 



Employers 
Graduates 
Combined 



21.43 
46.67 
34.48 



64-29 
40.00 
51.72 



1^* 
IS 
29 



Series; ■ Employers 
Expansions Graduates 
Combined 



14.29 
' 46.67 
31.03 



42.86 
33.33 
37.93 



42. as^ 

20.00 
.31.03 



14 
15 
29 



J 



■88- 



4 



Table 17 Trigonometry '(Items L'.l.. - L.6.)/ 
'. Architectural Engineering Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 



Desirable 



0. 

a 



Not Needed 



total 
N 



Angles 



^Employers 
Graduates 
Combined ' 



78*57 
93.33 
'86.21 



21.43 
0.00 
10.34 



O.OO 

6.67'; 
3.45: 



14 
*15, 
29 



Trigono- 

iHetric 

Functions 



Employers 
Graduates 
Combined 



71v43 
86.67 
?9.31 



28.57 
6.67 
17.24 



0.00 ■ 

,6.67^ 
3.45 



14 
15 
29 



:s - 



Right- 
Tri'angles 



Employers 
Graduates 
Combined 



78. 5^7 
80.00 
79.31 



21.43 
13.33 
17.24 



0.00 „ 

6.67, 

3.45 



14 
15 
29 



Oblique 
Triangles 



Employer^ 
Grd^uatfes 
Combined 



71.43 
73.33 
72.41 



28.57 
20.00 
24. 14 



0. 00 
6 . 67,' 
3, -4 5 



14 
1 5 

"29 



Graphs 
of Trig 
Functions 



^Employers 
Graduates 
' Combined 



'50.00 
S3 . 33 
51.72 



50.00 
40.00 
44.83 



0.00 
6.67 
5.45 



1,4 
15 
29 



Inverse 
Trig 

Functions 



Eraplo^^ers 
Graduates 
Combined 



28.57 ^ 

53.33 

41.38 



64.29" 

40.00 

51.72 



c 



\ 



7. 14 
6.67 

■^6.90 



14 
1 5 
29 



0^ 



ERIC 



V 



-89- 



V 



Tabl% 1-S ' Logarithms (Items M.l. - {4.2.)' • 

.Ajxhitectural Engineering Technology 



item' 
\ 




RESPONSE CATEGORIES 




Total 


GROUP 


Essential 
% 


Desirable 


Not Needed 

. % 

f > 


N . 


Exponential Employers 
5 Log Graduates 
Functions Coi*bined 


15.38 
37.50 
27 . 59 


38.46 
56.25 
48.28 


46.15'' 

6.25 - 
;24.14 . 


13 . 
. 16 • 

29 


Trig 
Functions 


Employers 
Graduates 
Combined 


21.43^\ 

37.50 
30.00 


35.71 
- 50.00 
43,33 ■ 


' 42.86 
12.50 . 
26.67 


,. ' 

16 
3X). 



J 



ERIC 



jOO - 

■90r ^* 



i 



Table Geometry - Figures and Formulas (Items N.l. - N.2.) 

•Architectural Engineering T^echnology .< * 



'ITEM 



RESPONSE CATpORIES 



GROUP 



Essential 

% 

\_ 



Desirable 



Not Neede4 



Total 
N 



Plane 
Geometry 



Employers 
Graduates 
Combined 



64.29 
81.25 
73.33 



35.71 
6.25 
^0.00 



O.OO 
12. 5p 

6.67 



14 • 

16. 

30 



Solid 
Geometry 



Employers 
Graduates 
Combined 



57.14^ 

75.oor 

66.67 



42.86 
12.5(3 
26.67 



V 



0.00 
12,50 



6.67 



\ 



14 
16 
50 



-91 



Table 20 AnAiytic Geometry (Items O.l. - 0.4.) 

Architectural Engineering Technology 



I TBI 



GROUP 



7^ 



RESPONSE CATEGORIES 



Essential Desirable Not Needed 



Total 
N 



Rectangular Employers- 57.14- 
Coordinates Graduates 68.75 
^3dmbined 63.33 



28.57 
18.75 
23). 33 



J.4.29 
12.50 
13.33 



14 
16 
SO 



Solving Employers 
Equations Graduates 
Graphically Combing 



Graphs of Employers 
Log Graduates 
Functions Combined 



Polar 
Coordi- 
nates 



Employers 
Graduates 
Combined 



42.86 
50. 00 
46.67 



14,29 
43.75 
30.00 



7.14 
37.50 
23.33 



42.86 
31.25 
36*67 



57.14 
31.25 
43.33 



57.14 
50.00 
53. '33 



14.29 
18.75- 
16.67 

-^8.57 
, 25.00 
26.67 



3^.71 
12.50. 
23. 33 



1 4 
16 
30 



14 

\16 
30 



4. 
16 



r 



/ 



/ 



■92- 



Table 21 Calculus. (Items P.l. - P^.) 

Architectural Engineering Technology 



ITEM 



GROUP 
'4 



RESPONSE CATEGORIES 



Essential 



e. 



Desirable 



JO 



Not 'Needed 



Total. 



Differen- 
tiation 



Ei^ployers 
Graduates 
Combined 



7.14 
50.00 
30.00 



64.29 
4^,75 
53.33 



'V 

2a. 57 
> 6.2S 
16.67 



14 
16 
30 . 



Integra- 
tion 



Employer^ 
Graduates 
Combined 



00 




57.14 
50.00 
53; 33 



28.57 
6.25 
16.67 



14 
30 



Differen-, Employers^ 7,69 
tiation of Graduates' 37.50 
Functions Combined 24.14 



23. 08 
37.50 
31.05 



69.23 
.25.00 
44.83 



13 
16 
29 



Differen- 
tial , 
Equations 



Employes 
Graduates 
Combined 



7.69 
25.00 
17.24 



23. 08 
56.25 
41.38 



69.23 
18. '75 
•41.38 



13 
16 
29 



Laplace 
Trans- 
forms 



Employers 
Graduates 
Comfcined 



8.33 
18.75 
14.29 



,16.67 
43.75 
32. 14 



75.00 
57.50 
53.57 



12 
16 
28 



0^ 



V 



-93- 



Table 22 



Statistics • (Items Q.l. - Q.5.) 
Architectural Engineering Tec^nolog/ 



S . 



ITEM 



Probabil- 
ity 



GROUP 



Employers 
Graduates 
Combined 



« RESPONSE CATEGORIES 



Essential 



o.6bL 
37.59 

20".dO 



Desirable 



7,14 * 
•43.75. 
26.67 • 



Not Needed 



92.86 
18.75 
55,33 



Total 
■ N 



14 
16 

30 



Frequency 
Distribu- 
tions 

i 

Varia- 
bility 



Empjt^^rs 
Gf abates 
Combined 



Erap 1 oyer s 
Graduates 
Combined 



0.00 
25.00 
13.79 



0.00 
18.75 
10.*34 




0.00 
56", 25 
31.03 



100.00 
12.-50 
'51.72 



100.00 
25.00* 
-58. 62 



1^ 
16 

29 



13 

,16 
29 



Sampling 
Theory 



Employers 
Graduates 
Combined 



0.00 
25.00 
13 .79 



0.00 
43.75 
24.14 



lod^oo. 

31. 2S. 
•62.07 



13 
16 
29 



Hypot'he- 

■ si's • ■ ■ 

testing 



^bployers 
Graduates 
Combined' 



0.00 
18.75 
10.34 



O.OQ 
43.75 
■24.14 



100.00 
37.50 
65.52 



13' 
16 

29 



s- 



Appendix C 

Chemical Tophnology 
Tables 



(, 



ERIC 



-95- 



Table 23 Mechanics (It^ms A.'l . A. 5 . ) ■ 
Chemical Technology 







RESPONSE CATEGORIES 








poniiD 


* .» 


4 




Total 


^ i 


Essential 

'% 

• 


Desirable 

* % 


Not Needed 

% 


■ N 


Statics 


Employers 


33.33 


33,33 


33.33.. 


3 




Graduates 


16.67 


^6.67 


16.67 


6 


m 


Combined 


^ .22.22 




.22.22 


9 


Fluid 


Employers 


33.33 


■33.3^' 


• 

33,33 , 


. 3 - 


Mechanics 


Graduates 


33. 33 


50.00 


16.67. 


♦ 6 




Combined 


33.^3 


.44.44 . 


22.22 


9 


Properties 


Employers 


100.00 


0,00 


0.00 


3 


of 


Graduates - 


33.33' 


50.00 


16.67-,, 


6 


Materials 


Combined 


55.56 


33 . 33 


11.11 


9 - 


♦ 

Strength 


^Employers 


^33. '33, . . 


33.33 


^3.33 


3. 


of 


Graduates 


0.0" 


16,67 


83.33, 


6 


Materials 


Combined 


11.11 . 


22.22 • , 


6^.67 


9 

• 


• 

Dyn allies 


Employers 


0.00 


66.67 


33 . 33 ^ 


* 

3 




Graduates. 


0.00 


100.00 


0.00 


6 




Combined 

4 


^ Q^OO . 


88 . 8'9 


11.11 


9 






■r 


t 


^; 

\ 





7 



Table 24 Fundamentals of Electrioity/Electtonics (Items "3. 1.. - B.7.) 
■ Chemical Technology -r ' ' . ' . 



1 1 tM ^ * 




RESPONSE CATEGGRIES 


^ » 

• 


Total 

N ■ 


bKUUr ^—^ 


Essential 
% 


Desirable 
% 


Not Needed 
% 














Electric 


Enxployers 


0. 00 


66 ^ 66 


66.67 


,3 


Fields 


Graduates 


0.00 


33.33 


'66.67 


• 6 




Combined 


0 . UO 




' 66,67" 


9 


Magnetic 


Employers 


^^00 


00. tl 


33.33 


3 


Fields • 


Graduates 


"o.oo 


33.33 


66.67 


6 


( 


Combined 


U . UU 


A A A A 


55.56 

\. 


9 


D.C. 


Employers 


0. 00 


100 . 00 


0.00 


3 


Electricity 


■^Graduates 


^ 16.67 


50.00; 


33.33 


6 


*■ < 


Combined 


11.11 


DO. 0/ , , 


22.22 ■ 


9 


A.C. 


Employers; 


0.00 


1 A A A A 

100. 00 


o.cTo 


3 


Electricity 


Graduates 


. 0.00 ^ 


50.00 


50.00* 


6 




Combined 


0. 00 

> 


00 . o/ 


33.33 ' 

* 


9 


Electronics 


Employers 


0.00 


33 .33 


66.67. 


3 • 




Graduates 


0.00 


50.00 


■ 50. Op 


6 




Combined 


O.OQ 


44.44 


-.55.56 


9 


Electrical 


Employers 


0. 00 


66.67 


33.33 


* 3 


Devices 


Graduates 


16.67 


33.33 


50.00 


6 




Combined 


11.11 


44; 44 


44.44 


. 9 ■ 


^ Electro- 


Employers 


0.00 


0.00 


1,00. 00 , 


3 


magnetics 


Graduates 


0,00 


0.00 ' 


100.00' 


6" 


Combined 


0.00 


0.00 


100.00 


9 



y 



Table 25 Light (Items C.l,. - C,4.) 
Chemical Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 



Desirable 



a, 

•0 



Not Need.ed. 
' % • 



Total 
N 



General 
Theory 



Employers 
Graduates 
Combined 



O.OO 
33.33 
22.22 



0.00 
66.67 
44.44 



100.6% 
' 0.00 
, 33. '33 



3 
6 
9 



.Geometrical Employers ■ 0.00 
Optics Gradua;tes _ * 16.67 

Combined * 11.11 



0.00 
33.. 33 
25.22 



100.00 
50.00 
66.67 



3 

6 
9 



Physical 
Optics 



Employers 
Graduated 
Combined 



O.O'O 
■16.67 
11, li 



33.33 
■66, 67 
" 55.56 



66.67 
16.67' 
33 . 3S 



6 

' 9 



Spectral 
Analysis 



Effiployets 
Graduates 
Combined 



0.00 
50.00 
33 . 33 



33.33 
33.33 
33.33 



66.67 
16.67 
35.33 



V 



3 

6 
9 



; / 
/ 



1 



> Table 26 ". Sou^d , "(ItTems D.l. - ll.2.)' , 
Chetai'cal Techno lp_gy ^ - 



ITE^l ' ^ GROyP 



RESPONSE CATEGORIES 



Hs&enti-al 



Desirable >Jot Neede^d 



s 



Total ' 





General ' 
Theory 


Employers 
Graduates 
Combined 


f T 

' ' 0.00' 

o.od ■ 

0.00 


' l^o:oo ' 

83 . 33 . ■ 
'55'..57. 


100.00 
16.67 
■ '■ 44,44 

• 


3 
6 

'9 ^ 


Reception 
and 

Transmis- 
sion 


• Employers 
Graduates 
Combined . 


0.00 
16.67r 

: 11.11 , 


33.33 

33-.''3'5 
33.33 


66.67 
50.00 
55.56 


3 
6 
9 


* 


> 








* * 

« 



/ 



'TJibte 27 Heat (Items E.1.-,E.3.) 
, Chemical'^ Technology 



r 

ITEM 

• • * 


GROUP — " 


RESPgNSE CATEGORIES 

a"- 

t. 




. Total 


* 


Essential 

% \ , 


^ 

Desirable - Not Meeied 


N 


General 


Gup loyers 


■ 66.67 . 




. u . uy 


3 


Theory , 


Graduates 


50.00 


50.00 • . 


0- 00 


6 


• 


t^ombined 


- 55.56 


44.44 


0.00 


9 


Heat , . - 


Employers 


33.33 


33.33 , 


33*33 


3 






50.00 


.33.33 , ' 


16.67 ■ 


6 




Combined 


44.44 


33.33 


22.22' 


9 


Thermg- 


Employers 


33.33 


33.33 


.33.33 


■ 3 


dyn amies 


Graduates 


66.67 


33. '33 


. 0.00 


6 


* 


Combined 


55.56 


33.33 


11.11. 


9 



Table 28^ Modern Physics ' (Items F.l. - F.3.) 
. Chemical Technology ^ . 



I TEM . 



QROUP ~ 



RESPONSE CATEGORIES" 



Essential 
% - 



Desirable Np-TNeede 



% 



I- 



Total 



^Structure 
of Atom 



Relativity 



Fission , 
Fusion, 
Radio- 
activity 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



33.33 


*t53.33., 


83.33 


16.67 


66.67 

• 


' '23.22 


0.00 


33. sl 


50.00 


• 33.33 


33.33 


33. S3 



0.00 
83.33 ^' 
55.56 




66.67 
0..00 
2r.-22 



33V33 
0.00, 
'11. 

K 

•"66.67 

16.67 

33.33 
f 

33.33 . 
'16.67 
• 22*^22 



3 

6 
9 



5 

9' 



3 
6 
9 



■ I 



0 



■J 



Tattle 29 ' Cliemastry (Items G.l. - G.5.) 
Chemical Technology 



IJEM 



GROUP 



RESPONSE CATEGORIES 



Essential 
% 



Desirable 



Not Needed 
% 



Total 
N 



General 
^Gh^mistry 



Qiialita- 
tive 

Chemistry 



Employers 
Graduates 
CoBabintfd 



Employers 
Gradu^ites 
Combined 



66.67 
< 100.00 
' • 88.89- 



66.67 
100.00 
88.89 



.33.33 ^ 
- O.Ot) 

iiai 



0.00 
0.00 
0.00 



0.00 
0.00 
0.00 



33.33 
0.00 
11.11 



3 
6 
9 




Quantita- 
tive 

Chemistry 



Employers. 
Graduates. 
Combined 



66.67 
100. 00 
88.89 



0.00 
0.00 
0.00 



33 . 33 
0.00 
11.11 



3 
6 
9 



Physical 
Chemistry 



Employers 
Graduates 
Combined 



0,00 
83.33 
55.56 



66.67 
■ 33.33 



33.33 
. 0.00 
11.11 



6 
9 



Organic 
Chemistry 



EjJiployers 
Graduates 
Combined 



33 . 33 
66.67 
55.56 



53 .-03 
33.33 
33.33 



33.33 
0.00 
11.11 



,3 
6 
9 



ERIC 
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Table' 50 



Biology, (WeBte H.i. - H.6.') / 

Chemital Technology 



afiSPONSE CATEGORIES 



ITBi 



Essential 



Desirable 

% ■ 



Not Needed 
% 



Total 
N 



teener a 1 
Biology 



Micro- 
biology/- 



Ecology 



Botany 



Zoology 



Genetics 



Employers 


^ '33. 


1 

-33 


66.67 


0. 


00 


^3 


Graduates 


16. 


67 • 


'33.33 


50. 


00 " 




Combined 


22. 


22 


44.44 


33. 


33 


' 9 


Employers 


66. 


67 


33.33 


0. 


00, 


3 


Graduates 


50. 


00 


33.53 


16. 


67 , ■ V, 


■ ''■'^^ 6 


Combined 


•55. 

* 


56- 


33.33 


u. 


: 

/ • 


9 


Empliyers 


33. 


33 . 


33.33 


33, 


tf / 

33 • 


3 


Graduates 


0. 


00 


50.00 


•SO. 


00 


6 


Combine3 


11. 


11 


44 . 44 


/..■ 44. 


44 


9 


Employers 


0. 


00 


66.67 , 


33. 


33/ • 


3 


Graduates 


' 16. 


67 


16.67 , 


66. 


67 ( 


6 


Combined 


11 . 


11 


33.33' 


55. 




. 9 


Employers 


, 0. 


00 ■ 


- ' 

33.33- 


66. 


,67 


3, 


G^dduates 


16. 


,67 


16.67 


66. 


,67 


6 


Combir^ed^ 


11. 


,11 


22.22 ' 


66, 


,67 


9 


( 

Employers \^ 


0, 


,00 


.0.00 


100.^)0 


3 


Graduates 


^ 0, 


;oo 


16.67 


83, 


,33 ; 


6 


Combined 


0, 


.00 


111 11 


88 


.89 


9' 



^3- 
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TableS?31- Gedlogy litems I.l, - 1.5.) 
Chemical Technology 



ITEM } 



,( .GROUP 
♦ 



RESPONSE GATEGORIES 



Essentfal ^ Pesirable Nat llfeeded 



Total 
N 



J 

Physical 
Geology 


Employers 
Graduates 
Combined 


0.00 
■ 16. 
, 11. 


66.67 
16/67' ■ 
4S ; 33 


33, 33 
66.67 
§5.56 




3 
6 
9 




Economic 
Geology 


Ejnployens 
Graduates 
Combined 


33.33 
33.33 
33.33 


33.33 
33.33 
33.33 


,33.53 
33.33 
33.33 




3 ' 
6 

9 * - 


• 


Structural 
Geology 


Employers 
Graduates 
Combined 


16.67 
11.11 


33.3? 
33.33 
33.33 


^6.67 
50.00 
55.56 


c 


3 
6 

9 




Geophysics 
^ ,♦ 


Employers 
Graduates 
Combined 


0.00 
16.67 • 
"11.11 


'33.53 
i. 16.67 
22.22 


66.67 
66.67 
^66.67 




3 . 
' 6 
9 ' 


• 


Hydrology 


Employers 
Graduates 
Combined 


. 66.67 
33 . 33 
44.44 


0.00 
s ■ 0.00 

o.ob 


- ' 33.33 
■ 66.67 
55.56 




3 
6 

9 





t 



ERIC 
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T^b.^e 32" , Data Pifocessing (Items J.'l. - J. 2.) 
Chemical' Technology 



RESPONSE CATEGORIES 



Total 



ITEM 


GROUP 


essential 


liesiraDie 


\Ia a/^ Art 


N . 


FORTRAJJ 


_: l-^t^ r- 

, Employers 


o.do 


0.00 


. 100.00^ 


'2 


* 


Graduates 


"33. 33 


510.00 


/ 16.67 


6 




Combined 


25,00 


37.50 y. 


37.50 




BASIC 


Employers 


o.oo' 


33.33 


66.67 


3 




Graduates 


16.67 


83.33, 




6 




Combined 


11. li 


66.67. 




9 




ERIC 
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Table, 33 (^Igebra (Items K.l/ r " 

Chemical Techn^ilogy 



GROUP 
f 



RESPONSE CAIEGQRrES 
4- ^ 



Essential 
% 



Desirable 



Not Naeded 



Total 
^ N 



Exponents 
and J 
Radicals 



Scientific 
Notation ' 



Employ-ers 
Graduates 
Combined 

V 

Employers 
Graduates 
Ct)mbined 



^ 100.00 
• 66.67 
77.78 



33.33 
83'. 33 
66. 6" 



3 



0.00 

,33 . 33 
22.22 



66.67 
16.67 • 
33.33. 



0.00 
0.00 
0.00 



0.00 
0.00 
0.00 



6 
9 



3 

6 

9 



Algebraic 
expres- 
sions 



Employers 
Graduates 
r Combined 



100.00 
66.67, 
77.78' 



0.00 
33.33 
22.22 



0.00 
0.00 
0.00 



3 
6 
9 



Equations 
and Word 
Problems 



Employers. 
Graduates 
Combined ' 



100.00 
100.00 
100.00 



O.O'O 
0.00 
0.00 



'0.00 

o.do 

0.00 



3 
6 

9- 



Determi- 
nants g 
Matrices 



Employers 
Graduates 
Combined 



0.00 
33 . 33. 
22.22 



66.67 
66.67 
*6^ . 67 



33.33 

o.ao 
11. 11 



3 
6 

9 



Solutions 
to systems 
equations 



Employers 
Graduates 

Combined 



3i . 33 
66.67 
55.56 



66.67 
33.33 
44.44 



0.00 
0.00 
0.00 



3 
6 
9 



Fac;toring Employers 33.33 ,66.67 0.00 ' 3 

■ Graduates 66.67 33.33 0.00 ' t 6 

■ CoiSbined 55.56 44.44 0.00 9 

■ • ■ [' 

■ L • . ■ . " ■• . 

Fractions Employers 100. OO" 0.00 0.00 3 

Graduates 100.00 0.00 0.00 -6 

. Combined . 100.00 0.00 • 0.00 • . '9 

Quadratic Employers - 66.67 0.00 33. SS" ' 3 

Equ^ions Graduates 66,67 .33.33 ' O.-OO. ' 6 

1' 'Combined' ,6^,67 , 22.22' . ll.U '9' 



.Table 33 Algebra (Items • K. 1 ^K. U.) 
(con''t) deiaical #Teclii)ology 



ITEM 


t\f^m ITS 


• ^ r-^^ ^ — 

\ RESPONSE CATEGORIES 




if 

Total 


GROUP 


Essential 
% 


Desirable *llot' Needed 


^ N 

X — 


Complex § 


■ Employers 


Q.OO 


^ 33.33 


66.67 


3 


Imagiriaxy 


Graduates 


•33.33 


50.00 


16.67 - 


6 • 


Nvmbers ' 


Combined 


22.22' 


44.44 ' 


33.33 


9 


Inequali- 


Employers 


0.00 


50.00 


50.00 


2 ^ 


ties . 


Graduates 


16.67 


. 83.33 


0.00 


6 




Lomoineci 


12.50 


■75.00 

• 


12.50 


ff 
o 


Ratio. ^ 


* 

Ejaployers 


100.00 


0.00 


0.00 


3 


Propor- 


Graduates 


83.33 , 


16,67 


0,00 


6 


tion 


Combined 


: ' SS.89' 


11.11 

A 


0.00 


9 














Progres- 


Employers 


33.33 


0.00 


66.67 ■ 


3 


sions 


Graduates 


50.00 


50.00 


0.00 . 


6 




LomDined 


' 44 . 44 


33.33 


22.22 




S*ies^, 


Employers 


0.00 


' 33.33* 


66.67 


3 


Sxpansio^ 


Graduates 


^ 50.00 


50.00 . 


' 0.00 


6 




Combined 


33.33 


44.44 


22.22 


9 



> "i 



ERIC 



^ 
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Table 34 Trigonometry (Jit ems L.l 
. , CWcal Technolop^ 



L.6.) 



ITEM 



RESPONSE CATEGORIES 



\ 



GROUP 



Essential 



Desirable 



Not Needed 
% 



Total 
N 



Angles 


$ 

Employers 


33.33 


66.67 


0 . 00 


3 




Graduates 


83.33 


O.OQ- 


16^67 


6 




Combined 

) 


66.67 


22 .22 

✓ 


11.11 




Trigone- , 


/ 

A Employers 


33.33 


66.67 


P» 00 


- 

3 


metric 


Graduates 


83.33 


0.00 


16 . 67 


6. 


Functions 


, Combined 


66.67 


22.22 


11 ^11 


9 


Right 


'Employers 


■66.67 


33*33' . 


0. 00 


2 


Triangles 


Graduates 


83.^3 


0.00 


16.67 


6' 




Combine'd 


77.78 


1 1 . 11 


11,11 


6 

8 


Oblique 


• Employers 


33 . 33 


66.67 ' 


0*00 


3 


Triangles 


Graduates 


83.33 


O.OO 


16.67 


6 • 




LomDined 


66 . 6 / 




ii.il 




Graphs 


Employers 


' 33.33 


33.33 


33 . 33 


3 


of ir\% 


Graduates 


66.67 


16.67 


16.67 


6 


Functions 


Combined 


55,56 


22.22 


22.22 


9 


Inverse 


Employers 


f 

33.33 


■ 33133 


33.33 


3 


trig 


Graduates 


50.00 


33.33 


16.67 


6 


Functions 


Combined 


44.44 


1 33.33 


22.22 


9 



/ 
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Table 35 Logarithms (Items M.l. - M.2.) 
Chemical Technology 



RESPONSE CATEdORItS 



ITEM- 



GROUP 



Essentials^ • Desirable 



>{ot Needed 



Total 
N 



» 

Exponential 

S*Log 

Functions 


L Employers 
Graduates 
Combined 


• . - ...1 

33.35 
50.00 

* -44.44 


66.67 
33.33 
44.44 


t \ 

O.do . \ 

16.67 \^ 

ii;ii ■j-.y^' 


3' 

6 , 
9 


Logs of 
Trig 

Functidns 


Employers 
Graduates 
Combined 


0.00- 
50.00.- 
33.33 


66.67 

33.33- 

44.44 


33.33 

"-'■16.67 
^", 22.22 


3 
6 
9 










• — ^. 

IS ' ' . 





11 



.9 
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Tabi-e 36 .Geometry - Figures and Formulas (Item? N.l. - N,2.) , 
/ Chemical Technology 4} ' " ' 
X '. : ^ , , . ^ 



r 



ITEM 



GROUP 



re^onSe categories 



Essential Desirable .Not Needed 



/ 



Total 

. N 



Plane 
Geometry 



Solid 
Geometry 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



66.67 

16.67, 

33.33 



66.67 
16.67 
33.33 



0.00/ 
66 . 67 • . 
44,44 

4^.00 

66.67 
44 .44 



33 . 33 
16.67 
52.22 



33 .33 

16.67 
22.22 



3 
6 
9 



3 
6 
9 



r 



ERIC 
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Table 37 Analytic Geometpy (Items 0.1. - 0.4.) 
Chemical Technology 

















ITEM 


GROUP . 


( ' "RESPONSE CATEGORIES 




Total 




Essential 


, Desirable 


Not Needed 


N 


Rectangular 


Employers 

fiTTadiiat ftS 

Combined 


• \ ' 

33.33 
16.67 
22.22 


33.33 
66.67 
55.56 




33.33 
16^67 
22.22 


3 ^ 

6 

9 ■ 


Solving 

krfU feAA L. Jl w i i ^ 

Graphically 


Employers 

f! Tadi la t ^ 5 

Combined 


33.33 
16.67 
22.22 


33.33 
83.33 
' 66.67 




33.33 
0.00 
11.11 


6 / 

9-/ 

• / 


iJraphs of 
Functions ^ 


Employers 

\jl cm lAOf 4> g J 

Combined 


0.00 
33.33' 
22.22 


33.33 
50.00 , 
44.44 


• 


66.67 
16.67. 
33.33 . 


> 6 
9 . 


Polar 

Coordi- 

naites 


Employers 
Graduates 
Combined 


0.00 
16.67 
11.11 


66.67 
• 50.00' 
55. S6 




33.33 
33.33 
33.33 


3 
6 

' 9 


r 

/ • V 

\ 


i 








m 





D 



Table 58 ' Calculus (Items- P. 1. - P.S. ) 
Chemi<;al Technology 



ITEM 



GROUP 



RESPONSE 'CATEGORIES 

' - ■ - 1 » ' ' . ' ' ' 



Issential ' Desirable " Not Needed' -* 

%■ ■ %'■■■■"% . • 



Tptal 

.N 



Differen- 
tiation . 



^ElaplcJyers 
Graduates 
Combined 



35. 33. 
66.67- 
55. 56' 



66.67 
16.6-7 
33.33 



"0.00 
16,67 
\ 11.11 



3 
6 
9 



Integra- 
tion 



Employers 
Graduates 
Combined 



33. -33 
66.67 
55.56 



66.67 
35 . 35 
44 . 44- 



0.00 
0. 00 
0.00 



3 
'6 
9 



Differen- 
tiation . of 
Functions 



Differen- 
tial 

Equations 



.Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



0.00 
50.00 
33 . 33 



o.op 

50.00 
33.31 



66.67 X 
33 , 33 . 
44.44' ' 



33.33 
33.33 
33.33 



33 ..33 
16.67 
'22.22 



Ik 



6.67 
16.67 
33.33 



6 
9 



3 

6 

9 



Laplace 

Trans-, 

forms 



Employers 
Graduates 
Combined ■ 



0.00 ; 
33.33: 
22 . 2Z 



33 . 33 
16.67 
22.22 



66.67 
50.00 
.'55.56 



3. 
6 
.9 



Table 39 Statistics (Items Q.l. - Q.5.) 
Chemical Technology 



GROUP 



RESPONSE CATEGORIES 



Essential 
% 



Desirable 
% 



Not Needed 
% 



Total 

N- 



Probabil- 
ity 


Employers 
Graduates 
Combined 


. 0.00 

50.00. , 
'33.33. 


100.00 
50.00 
66,67 

0 


Frequency 
Distribu- 
tions 


Employers 
Graduates . 
Combined 

Y 


0 . 00 . 
so. 00 . 

,33.33 . 


33.33 
/50.00 
' 44;. 44 


y 

yaria- 
bility 


Employers 
.Graduates 
Combined 


. q^.oo 

66.67 
44.44 - 


33.33 
' t 3«3 • 33 
33.33 


Sampling 
Theory 


Employers 
Graduates 
Combined 
« 


o;^o 

33.33 
22.22*. 


33.33 
66.67 
-<^v55. 56 

i 


Hypothe- 
sis 


Employers 
. Graduates 


o.op 

' 33 .'33 


33.33 
33.33 



Testing 

. 



Combined 



22.22 



33.33 



0.00 
0. 00 
0.00 



66.67 
0.00 
22.22 



66-. 67 
0.00 
22.22 



66.67 
0'. 00' 
22.22 



66.67 
33.33 
44 



9l 



3 
6 

9 ' 



•3 
6 
9 



3- 
6 
9 



3 
6 
9 



3 
9 



^23 




Appendix D 

Civil Engineering Technology ; 
Tables 



/ 



of' 



ERIC 



114-' 



fable 40 Mechanics (Items A. 1, - A. 5.) 

Civil Engineering Technology 



ITEM 


GROUP 


RESPONSE CATEGORIES 


> 


Total 




Essential 


Desirable. ^ ! 

% ' \ ■ 


Not Needed'. 


N . 


Statics 


Employers 
Graduates 
Combined 


Do k 04 

' 60.78 
60.00 


• 37.25, ' • 
' 37.33 . 


4.17 ' 
1.96 

2,- 67, 


24 
S'l 

>5 


Fluid ' 
Mechanics • 


Employers • 
Graduates 


.37.50 
38-.67- 


41.67 

47.06 , 
• ,45.33 ' ■ 


20.83 
U . 73 
16. 00 


24 . 
■ -51 
75 


Properties 
of 

Matel*! a 1 s 


Employe?:? 
Graduates . 

j-^omhined 


52.17 
49.02 . 
.50.00 


39/13 ' 
45.10 
43.24 • 


8.70 

'5.88 

6.76 
' t 


23" 

. .' 51 : 

74. 


Strength 
of 

Materials 


Employers ; 
Graduates - 
Combined 


52..oa 

64.00 
60.00 


' 40'.0D 
34.00 
36.00 


8.00' ■ 
, 2 .00 
4.00 


25 
SO 
75 


bynajnics 

0 


Employers 
Graduates 
Combined 

4 


'32.00 

28.00 ; 

29. .33 


40. op 
52.00 ' 
• 4§.00 


28,. 00 
20:00 ■ 
22.67 


. 25 
50 
75 



\ 



0 ^r 



-lis- 



Table 41 Fundamentals of Electificity/^leqtrondcs (Items B.l. - B.7.) 
Givil Engineering Techijology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 
% 



Desirable 



Not Needed 
% 



Total 
N 



•Electric 
Fields 



Employers 
Graduates 
Combined 



4.17 
6.12 
5.48 



16.67 
46.94 
36.99 



79.17 
46.94 
57.53 



24 
49 
73 



Magnetic 
Fields 



Enployers 
.Graduates 
Combined 



4.17 
8.16 
6.85 



16.67 
44.90 
35.62 



79.17 

46.94 
57.53 



24 
49 
73 



D. C. Employers 
Electricity Graduate^ 
Combined 



8 . 33 
10.20 
9. 59 



-37.50 
51.02 
46. S8 



54. 17 
38.78. 
43.84 



24 
49 

73 



\. C.^ . Employers 
Electricity Graduates 
Combined 



8.00 
10.20 
9.46 



40.00 
51.02 
47.30 



52.00 
38.78 
43.24 



'{25 
'49 
74 



Electronics Employers 4.17 

Graduates 6.12 

Combined 5.48 

Electrical Employers 8. DO 

Devices Graduates 8.16 

Combined 8»11 

Electro- Employers 4.17 
magnetics Graduates ' '^.04 

Combined . 2.74 



25.00 ' 70.83 24 

40.82 „; 53.06 49 

35.62 <■ 5$. 00 73 

28.00 64.00 25 

51.02 40.82 - 49 

43.24 48.65 74 

0.00 95.83 , 24 

36.73 61.22 '49 

24.60 72.60 73 





i . 










Table 42 


Light (Ittems C.l. - C.4.) 
Civil Engineering Technology ^ 

* ** 






ITEM - 


GROUP' — 


RESPONSE CATEGORIES 




Total 




Essential 


Desirable Not Needed 


N 

s 




J 










General 
Theory 


Employers 
Graduates 
Cbmbined ^ 


0.00 
10.00 
6.67 


36.00 
56.00 
49.33 i 


64 . 00 
34.00 
44 . 00 


' 25 
50 
75 


Geometri- 

.cal 
Optics 


EmplWers 
Gradu^t^s v 
Coi3jJ?ineQ\ 


4.00 
8 .00 

y 6.67 , 


24.00- 

44 . UU 

,37.33 


72.00 • 

4q . Uu 
56.00 


25 
50 . 

75 •. 


Physical 
Optics 


Employers*^ 
Graduates 
^Combined . 


•4 . 00 1 

4.00 

4.00 


20.00 
■ '42.00 - 
34.67 


76,00 
54.00 
61.33 


,25 
56 
,75'^. 


Spectral 
Analysis 

fl 


EiBpj.dy«rs 
Graduates 
Combined 


0.00 
0.00 

■ O.OO 


24.00 ' 

38.00 

33.33 


v/ 

76.00 
62.00 ,. 
66.67 


25 
50 
75 



ERIC 
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Table 43^ ■ Sbund (Items D.l. - D.2. ) 

Civil Engineering Technology 



ITEM 



GROUP 



-v^SPONSE CATEGORIES 



Essential 



Desirable 



Not Needed 
% 



-Total 



General , 


Employers 
Graduates 
Combined 


H3.00 
6.00 
4.00 


36.^0 
50.00 
45.33 ■, 


64; 00 
44.00 

50.67 ■ • 

X" 


25 
SO 
75 


Reception 
an^ Trans- 
mission 


Em]61oyers 
. Graduates • 
Combined 

^ / . ; 


0.00 
0.00 

o.ao 


24.00 
46.05 
^ 38.67 ■ 


■. 76.00 
54.00 
61.33 


25 
50 
75 

r 



/ 



/ 



^28 



r 



-lis- 



JaWfi ,44 



Civil Engineering Technology 







ITEM 


GROUP, 




RESPONSE CATEGORIES 




Total 






Essential Wsirable Not Needed 




#" 




. General 
Theory 


Emplt)yefs 
uraaua wos 
Combined 


. 8,33 
- 21.62 


50,00 
42 00 
44.55 


41.67 
30.00 
33.78 " . 


24 " 
* 50 

.74 ■ 






Heat 

• 


Employers 
Combined 


.4.00 
18.00 
13.33 


45.00 
50.00. 
49.33 

h 


48.00 ' 
32:00 
37.33 ' 


25 
50 

.. .7.5 






• Thermo- 
^ dynamics 


Employers 
Graduates 
Combined 


• ' 4.17 
24.00 
17.57 


AX. 67 
32.00 
' 35.14 


54.17 ., 

44.00 

47.30 


.24 
50 s 
74 



ERIC 
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Table 45 ♦ Modern, phy;sics (Items. F.l. - F.3.) 
v' Civil Engiheering Technology 



ITEM , 


: GROUP 


RESPONSE CATEGORIES 


Total 




Essential 


Desirable 


Not Needed 




Stnictixre 


EiDip^loy^rs 


' ' ' ' I' 
" 0.00 


32. CO 


68.00 




of Xtom 


Graduates 




Hi • XO 


.^A Oft 


51 




Combined 






00 • DO 


76 


Relativity 


' Employers 


0. 00 


24.00 


76.00 


25 




Graduates 


5183 


29'. 41 


64.71, 


^ 51 




Combined 


3:95 


' 27.63' 


68.42^ 


76 


Fission, 


Employers 


0.00 


I' 

16.00 


84.00 


25 


Fusion/ ^ 


Graduates 


■7.84 


' '■ 35'.29 


56.86 


^1 


Radio- 


Combined 


5.26 


28.95 


65.79 


76 


activity 













r 



♦ 

■ -i 




fable 46 Qh^istry (Items G.l. - G.5.) 

Civil Engineering Technology 



ITEM 



JROU^ 



Essential 
% 



RESPONSE CATEGORIES 



Desirable" 
% 



Not Need6a 



Total 
N 



General 
Chemistry 



Employers 
Graduates 
Combined 



16.00 
14.00 
14.67 



40.00 
46.00 
44.00 



44. oa 

40.00 
41.33 



25 
50 
75 



Qualita- 
tive 

Chemistry 



Employers 
Graduates 
Combined 



4 .00 

10.00 
8.00. 



20/00 
26.00 
24.00 



76.00 
64.00 
68.00 



25 
50 
75 



Quantita- 
tive^ - 
Chemistry 



Employers 
Graduates 
Combined 



4.00 
10.00 
8.00. 



20.00 
24.00 
22.67 



76.00 
60.00 
69.33 



25 
50 
,75 



Physical 
Chemistry 



Employers 
Graduates 
Combined 



0.00 
6.00 
4 ,00 



20.00 
30.00 
26*67 



80.00 
'64.00 
69.33 



25 
50 

■75 



Organic 
Chemistry 



Employers 
Graduates 
Combined 



4.00 
10.00 
8.00 



16.00 
26.00 
22.67 



80.00 
64.00 
69.33 



25 
50 
75. 



.V 



J3i 



Table 47 Biology (Items H.l, ^- H.6.). 

Civil Engineering Technology 



ITEM 

< 


GROUP — 




RESPOhSE CATBGORIES 




' Total 




Essential 
% 


Desirable Not f^eeded 

% • ■ % 


•■ N 
















General 


Eiaployers 


4.00 




28.00 


68.00 


2 5 


Biology 


Graduates 


8.16 




32.65 


59.18 ' 


49- 




CoiBbined 


6.76 




31 . 08 


62.16 


74 


Micro- 


Employers 


S 00 






68 00 


25 jr 


biology 


Graduates 


12.24 




30.61 


57.14 ^ 


49 




Combined 


10.81 




28.38 


60.81 


• .. 74 


Ecology , 


Employers 


4.00 




,40.00 


56.00 


25 




Graduates 


12.24 




3.8.78 


48.:98' > 


49 




Combined 


9.46 




39.19 


51.35 


74 


Botany 


Employers 


4.00 




16.00 


80.00 


2S 




Graduates 


0.00 




28,57 * 


71.43 


49 , 




Combined 


1.35 




24.32 


7'4.32 


74 
















Zoology 


Employers 


4.00 




4.00 


92 , 00 ^ 


. 25 




Graduates 


^0 . 00 




16.33 


83.67 


Jin " 

49 




Combined 


1.35 




12.16 


86.49 




Gentjtics 


Employers 


0.00. 




. 4.00 


96.00 


25 




Graduates 


0.00 




10.20 


89.80 


49 




Combined * 


o.po 




S.U 


91.89 


74 



9 ». 



ERIC 
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Table 4a Geology - (Items I.l. - 1.5.) 

Civil Engineering Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 



Desirable 
% 



Not Needed 
% 



Total 
N 



Physicgil 
Geology 


Eaployers 
Graduates 
Combined 


36.00 
35.29 -• 
35.53 


,52. oa 

54.90 
53.95 


12.00 
9,80 
10.53 


I 25 
51 
76 


Economic 
Geolog)^ 


Employers \ 

Graduates 

Combined 


'12.50 
15.69 
14.67 


3^.33 
49'. 02 
44.00 


54.17- 
35.29 
41.33 

■ ■ <i 


24 
51 . 
75 


Structural 
Geology 


Employers 
Graduates 
Combined . 


20.83 
29.41 
26.67 


41.67 
43'. 14 
42. "67 


• 37. -50 
: 27.45 
30. -67 


24 
51 

' 75, 


Geoph)?sics 


'Employers 
Graduates 
Combined 


• 8.70 
13.73 > 
12.16 


21.74 ,. 
47 .,06 
39.19 


69.57 
39.22 
48. 65 . 


. ^ 23 
' 51 

•74. 


Hydrology 


Employers - 

Graduates 

Combined 


f jO.OO 
61.54 

61.04 .' 


32.00 

i 34 . 62 
. . 33.77;' 


8.00 
3,85 
5.19 


% 

77 



^33 
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Table 49 Data Prodessing . (Items J.l. 
V Civil Engineering Technology 



- J.2.) 



ITEM 



FORTRAN 



GROUP 



RESPONSE CATEGORIES 



Employers '■ 

Graduates 

Combined 



Essential 
% 



20.00 
36,17 
31.34 



Desirable 
% 



45.00 
27.66 
32.84 



Not Nefe4ed 
% 



Total 
N 



35.00 
56.17 
35.82 



20 
47 

67 



BASIC 



Employers . 

'Graduates 

Combined 



22.73 
36.96 
32.35 



■45.45 
34.78 

38,24 



'31.82, 
28.26 
29.41 



22 
46 
68 



ERIC 
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Table 50 ' Algebira (I.teaB$ K.i. - k;;40, 
Civil Engineering Technology 



RESP^JHSE CATEGOJ^IES 



ITEM 



GROUP 



Exponelnts 

and \ 
Radicals 



Employers 
Graduates 
Combined 



.Sdientific Employers 
Notatibn Graduates 
i Combined 



Essential 
% 



68.00 

75.00 
72.73 

52. -00 
75.00 
67.53 



Desirable 
% 



20.00 
23.00 
22.08 



36.00 
21.15 
25.97 



Not Needed 



12.00 
1.92 
5,19 



12,00 
3.85 
' 6.49 



Total 

N • ■ 



2S 
52 

77. 



.25. 
52 

77 



Algebraic 
expres- 
sions. 



Equati!^.ons 
and Wbrd 




Prob 



D^terwi- 
nants/ § 
Matrices 



Employers 

Graduates. 

Combined 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



100.00 
90.38 
93.51 



72.00 
86.54 
81.82 



44.00 
57.69 
53.25 



/ 

0,00 
9.62 
6.49' 



24.00 
11.54 
15.58 



28.00 
28.85 
28.57 



0,00 
0,00 
0.00 



4.00 

1,92' 

2.60 



28.00 
13,46 
18.18 



25 
52 
77 



25 
52 
77 



25 
52 
77 



Sol/utions 
to/ systems 
equations 



Employers- 
Graduates 
Combined 



68.00 

71.15. 
70.13 



28.00 
25.00 
25.97 



4.00 
3.85 
3^90 



25 

52 
77 



Factoring 



Employers 
Graduates 
Combined 



64,00 
63.46 
63.64 



24.00 

26.92 
25 . 97 



12.00 
9.62 
10.39 



,25 

52 
-77 



Fractions Employers 96.00 

Graduates 88.46 

Combined - 90.91 

Quadratic Employers 72.00 

Equations Graduates 69.23 

• ■ ■ Combined • 70, 13 



4.00 0.00 25 

U.54 - 0.00 • ' 52., 

9.09 0.00 -77 

20.00 . 8,00 " * 25 

21.15 9.62 52 

20.78 9.09 77 



Table SO Algebra (Items K.l. - K.14,) 
(con't) . , Civil Engineering Technology 



ITEM 



GROUP 



RESPONSE. CATEGORIES 



Essential 



DeMrable 



Not Needed 



Total 
N 



-T-^-JmSfginary 




EOiployers 
raduates 
Combined 



Employers 
Graduates 
CoHibined 



40.00' 

46,15 

44.16 



40.00 
53.85 
49.35 



24.00' 
34.62, 
31 . 17 



20.00 
30. 77 
27.27 



36 , 00 
19.23 
24.68 



40.00 
15.38 
23.38 



25 

77 



25 
52 

77 ■ 



Ratio § 
Propor- 
tion 



Progres- 
sions 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



84.00 
84.62 
84.42 



54.17 
S9.62 
57.89 



12.00 
15.38 
14.29. 



41.67 
28.85 
32.89 



4 . 00 
O.OO 
1.30 



4 . 1,7. 
11.54 
9.21 



25 
'52 

77 



24 

.52 
76 



Series; 
' Expanions 



Employers 
Graduates 
Combined 



45,83 
44.23- 
44.74 



2*9.17 
42.31 
38. 16 



25.00 
13; 46 
17.11 



52 
76 



ERIC 
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fable 51 ' Trigonometry (Items L.l. - L.6.) 
Civil Engineering Technology 



RESPONSE CATEGORIES 



ITEM 



GROUP 



Essentital 
% 



Desirable 



Not Needed 



Total 
N 



: 

\ 

« 


Angles 


Employers 
. Graduates-^ 
Combined 


100. 00 
100. 00 
100. 00 




0.00 
■ 0.00 

. 0..00 ■ 


0.00 
0.-00 
0. 00 


' 25 
52 

. 77 




• 

Trigono- 
'metric 
Functions 


Employers 
Graduates 
Combined 


96.00 
94.23 
94.81 


4.00 ' 
5.77 
. -5.19 


O.OO.^v 
0.00 

X o.oo;'* 


25 
52 
77 


* 

- 


Right 
- Trian^es 


Employers 
Graduates 
ytombined 


'96:00 
96.15^ 
96.10 


4.00 
3.85 . 
- , 3.90 


0.00 
0.00 • 

Ou oo; 


i 

25 

52 
•77 




Oblique 
Triangles 


Employers 
Graduates 
Combined 


96.00 
96.15 ■ 
'96.1Q 


4.00 
3.85 
3.90 


0.00 
0.00 

0.90 

A. 


25 
52 
77 

• 


• 


Graphs 
of Trig 
, Functions 


Employers 
Graduates 
..Combined 


64.00 ■ 

67.31 

(56.23 


28.00 
25.00 
25.97 


8.00 
. . 7.69 . 
7.79 


25 
52 

77 „ ' 


V 


Inverse 
trig 

Functions 


r ' - ' 

Employers 
Graduates 
Coiubined 


64.00 
69.23 
67.53 


24.00 
23.08 
23.38 


12.00 
7.69 
9.09 


25 

■ 52 
77 



37 



ERIC 
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Table 52 Logarithms (Itema M.l. - M.2.) 

Civil Engineering -Technology 



RESPONSE CATEGORIES 



ITEM 



GROUP 



Essential 



Desirable 
% 



Not Needed 
% 



Tota^I 

'N 



Exponential Employers 


28.00 


64 . OO 


8.00 


* 25 • 


§ Log -Graduates 


42.31 


34.62 


23.08 


52 


Functions ^ Combined 


37.66 


44.16 


18^18^ 


. 77 ' 


Logs Employers . 


•28.00 


60.00 


. 12.00 , 


25 


of Trig Graduates 


38.46' 


40.38 


21.15 


52 


Functions Combined 


35.06 


46.75' 


18.18 

♦ 


^ . 77 



o 

ERIC 
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Tab^e S3 Geometry *- Figures and Fonmalas ' (Items N.l. - N.2.) 
, Civil Engineering Technolo|;y 



ITEM 



GRpUP 



RESPONSE -m^JiGGRIE-^: 



Essential Desirable 
% ' % - 



Not Needed 



N - 



Plane 
Geometry 


Employers 
Graduates 
Combined 


84.00 ' 

84.62 

84.42 


16.00 
13.46 
14.29 


0.00 
1.92 
1.30 


25 
52 

.77 


Solid 
Geometry 


Employers 
Graduates 
Combined 


60/00 \ 
. §e . 77 
A74.03 


. , 24.00V5J. 
] 19.23 
V 20.78 


• 

16.00 
5.19 


25 
52 

77 



ERIC 
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Table 54 Analytic Geoiaetry (Items 0.1. - 0.4.) 
Civil Engineering Technology . 



t 



' -RESPONSE CATEGORIES ' 



ITEM 




>GROUP 



Essential 
% 



Desirable 
% 



Not Needed 
% 



Total 
N 



Employers 


64. 


00 


20.00 




16 


4 

,00 


25 


Graduates 


80. 


77 


15.38 




3 


.85 


52 


Combined 


75. 


32 


16.88 




7 


.79 


77 

/ 


Emplqyers 


S6. 


00 


< 28.00 




16, 


00 


25 


Graduates 


63. 


46 


32.69 




3. 


85 


52 


Combined 


61. 


04 


31.17 




7. 


79 


77 


Employers 


24. 


00 


36.00 




40. 


^0 


• 25 


Graduates 


38. 


46 


40.38 




21. 


15 


52 


Combined 


33. 


77 


• 38.96 




27. 


27 


- 77 


Employers 


44. 


00' 


28.00 




28. 


00 


' 25 


Graduates 


67. 


31 


28.85 




3. 


^5 


52 


Combined 


• 5p. 


74 


28.57, 




11. 


69 


77 



Solving 



Graphs of 
Log 

Functions 



Polar 
Coordi- 
nates 



Table 55 Calculus (Items P.l. - P. 5.) 

Civil Engineering Technology 



RESPONSE CATEGORIES 



Total 



TTPM 




Essential 
% 


Desirable 


. Not Needed 

% . 




Differen- 


Employers 


52,00 


24. 00 


24.00 


2b 


tiation 


Graduates 


. 71.15 


21.15 


7.69 


52 




Combined 


64 . 94 


Oo 


i«s . yy 


77 














Integra- 


*;Sfflployers 


40.00 


32.00 


28.00 ^ 


25'^ 


tion 


Graduates 


69.23 


. 23.08 


7.69 


52 




Combined 


59.74 


25.97 

\ 


1/1 ^5 0 


7 7 


Differen- 


Employers 


29,17 




D U • U U 


4- ^ 


tiation of 


Graduates 


42.31 


38,46 


19.23 - 


• 52 


Functions 


Combined 


to 1 <1 






/ 0 












% 


Ditteren* . 


employers ^ 


ZD • UU 




nn 


• ■ 24 


tial : • 


Graduates 


44.23 


38.46 


17.31 


52 


Equations 


Combined 


38.16. 


34,21 


27.63 


76 


Laplace 


Employers 


12.50 


• 

.25.00 ■ 


62.50 . 


24 


Trans- 


Graduates 


20.00. 


44.00 


36.00" 


50 " 


forms 


Combined 


17.57 


37.84 


44.59 


74 • 



ERJC , 



Table 5^ 


Statistics" (Items Q.l. - .Q.5.) 
Civil Engineering Technology - 






ITEM 


GROUP 


RESPONSE CATEGORIES 


Total" 




Essential 
% 


Desirable 


Not Needed 
% ■ 


N;. * 


Probabil- 
ity- 


Employers 
Graduates 
Combined 

/ 


■ 24,00 
25.00 
24.68 


48.00 
51.92 
50.65 

* 


28.00 
23.08 
24.68 


425 
[77 


Frequency 
Distribu- 
tions 


Employers 
Graduates 
Combined 


, ^ 16.00 
i7.31 
16,88 


28.00 
46.15 
40.26 


'56.00 
36.34 
42.86 


25 
52 
77 


Varia- 
bility 


Employers 
Graduates 
Combined 


20.00 
21.15 
' 20,78 
>• 


32.00 
48.08 
*42.86 


48. 00 
30.77- 
36. 36 . 


25 ■ 
. 52- 
. '77 


Sampling 
Theory 
♦ - 


Employers 
Graduateif 
Combined . 


20.00 
■ 15.69 
17.11 


20,00 
43.14 . 
35.53 


60.00- 
41.18 

■4?i37 


25 
51 
76 


Hypothe- 
sis 

Testing ^ 


Employers 
Graduates 
Combined 


'8.00 
9.80 
9.21 


28.00. 

49.02 

42.'11 

- -"X "— 


64.00 / 
41.18 / 
48,68 

1> ^ 


25 
51 
76 



V 



1 



A' 



\ 



4 



/ 
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Table 57 Mechanics (Iteas A.l. - A. 5.) 
Computer Technology 



ITEM 



, GROUP 



RESPONSE CATEGORIES 



Essential 



Desirable 
% 



Statics Employers ' 0.00 
.Graduates 10.00 
Combined 5.00 



20^00 
60.00 
4P.00 



Not Needed 
% 



80.00 
30,00 
5S.00 



Total 
- N 



10 

10 
20 



Fluid 
Mechanics 



Employers 
Graduates 
Combined 



10.00 
0.00 
5.00 



'10.00 
40.00 
25.00 



80.00 
60.00 
70.00 



10 
10 
20 



Properties Employers O.OO 
of Graduates 10,00 

Materials Combined 5.00 



20.00 
50.00 
35.00 



80.00 
40.00 
60.00 



10 
10 
20 



Strength 
of 

Materials 



Employers 
Graduates 
Combined - 



0.00 
20(^00 
10.00 



20.00 
10.00 
15,00 



80.00 
70,00 
75.00 



10 
10 
20 



Dynamics 



Employers 
Graduates 
Combined 



0.00 
20,00 
10.00/ 



30.00 
50.00 
40.00 



70.00 
30.00 
50.00 



10 
10 

20 



IN 



ERIC 
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TaWe 58 < Fundaiaentals of Electricity/Electrbnics (Items B.l..- B.7,) 
Co«puter Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential Desirable 
% * 



Not Needed 
% 



Total 
- N * 



Electric 
Fields 



Eoployers 
Graduates 
Combined 



60.00 
70.00 
65.00 



20.00 
30.00 
25.00 



20.00. 
0.00 
10.00 



10 
10 
20 



Magnetic Employers 50.00 
Fields Graduates 70. dO 

Combined 60.00 



20.00 
20.00 
20.00 



30.00 
10.00 
20.00 



10 
10 
20 



D..C. Employers 80.00 

Electr^ity Graduates , 90.00 
Combined 85.00 



0.00 
0.00 
0.00 



20.00 
10.00 
15.00 



10 
10 
20 



A.C. ^Employers 80.00 

Electricit^raduates 100.00 
Combined 90.00 



0.00 

o.od 

0,00 



20.00 
0.00 
10.00 



10 
10 
20 



Electronics Employers 70.00 
Graduates ' 90.00 
■ , Combined 80.00 



20. do 

0.00 
10.00 



10.00 
10.00 
10.00 



10 
10 
20 



Electrical EiJ5)loyers 60.00 
Devices Graduates 90.00 
Combined 75.00 



20.00 
10.00 
15.00 



20.00^ 
0.00 
10.00 



10 
10 
20 



Electro- 
Magnetics 



Employers 
Graduates 
Combined 



40.00 
40 .00 
40.00 



20.00 
50.00 
35.00 



40.00 
10.00 
25.00 



10 
10 
20 



•■ if 
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Table 59 . 


Light (Items C.l. - 
Computer Technology 


C.4.) 








ITEM 


GROUP 




RESPONSE CATEGORIES ^ 


Total 


* 




ff 


Essential Desirable ' 

n 


Nou >Ieeded 




p 


General 
Theory 


Employers 
Graduates 
Combined 


0.00 
20.00 
10.00 


40.00 
70.00 
55.00 


60.00 
10.00 
35.00 


10 
10 
20 ' 




Geometrical 
Optics 

* 


Employers 
Graduates 
Combined 


0.00 
10. -oo 
5.00 


0- ■ 

, 40.00 
60.00 
50.00 


60.00 
30.00 
45,00 

> 


10 
10 
20 

.> 




Physical 

V t 

Optics 


Employers 
Graduates 
Combined 


10.00 
10.00 
10.00 


40.00 
70.00 
. 55.00 ' 


50.00 
20.00 
35.00 


10 
10 " 
20 • 


«/ 


Spectral * 
'Analysis 

# 


Employers 
Graduates 
Combined 


0.00 

o.oo 
o.op - 


11.11 
33.33 
22.22 


88.89 
66.67 
77.78 , 


9 ^ , 
9 

18 

. 3 ^ 



ERIC 



4(i 



Table 60 Sound CItems D.l. - D.2) 
Computer Technology 



ITEM 



GROUP 



•>RESPONSE CATEGORIES 



Essential 
% 



Desirable 

I . 



Not Keeded 
% 



Total 
- 



General 
Theory 



Employers 
Graduates 
Combined 



O.GO 
30.00 
15.00 



40.00 
*40.00 
40.00 



60.00 
30.00 
45.00 



10 

10 
20 



Receptidn 
and 

Transmis- 
sion 



Employers 
Graduates 
Combined 



0.00 

40.00 
20.00 



40.00 
40.00 
40.00 



60.00 
20.00 
40.00 



10 
I'D 
20 



' i i 



ERIC 
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Table .61 Heat (Items E.l, - E.3) 
CoB^uter Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential Desirable 
% % 



Not Needed 

% 



Total 
- N 



General 
Theory 



Ea^loyers 
Graduates 
Combined 



0.00 

30.00 
15.00 



30.00 
50.00 
40.00 



70,00 
20.00 
45.00 



10 
10 

20 , 



Heat 

Transfer 



Employers 
Graduates 
Combined 



0.00 
10.00 
5. 00 



50.00 
90.00 
70.00 



50.00 
0.00 
25.00 



10 
10 
2D 



Thermo- . Ea^loyers 0.00 
dynamics Graduates 0.00 
'Combined . 0.00 



10.00 
60.00 
35.00 



90,00 
40.00 
65,00 



10 
10 
20 



j 



ERIC 
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Table>62 Modern Physics (Item^ F,l, - F,2^) 
Computer Technology* ^ 



.ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 



Desirable 
% 



Not. Needed 
% 



Total 
- N 



Structure 
of Atom 



Employers 
Graduates 
Combined 



0,00 
3(X-00 
15.00, 



10.00 
30.00 
20.00 



90.00 
40.00 
65.00 



10 
10 
20 



Relativity Employers 0.00 
Graduates 20. OQ 
Combined 10.00 



0.00 
40.00 
20.00 



100.00 
40.00 
70.00 



10 
10 
20 



Fission, 
Fusion, 
Radio- 
activity 



Employers' ' 0.00 
Graduates 30.00 
Combined 15,00 



10.00 
40.00 
25.00 



90.00 
30,00 
'60.00 



10 
10 
20 



^ It) 



139- 



Table 63 




Chemistry (Items G.l. 
Computer Technology 



GROUP 



RESPONSE CATEGORIES 



Essential 



Desirable 
% 



Not Needed 
• % 



Total 
- N 



General • 
Chemistry 



Eu^loyers 
Graduates 
Combined 



0.00 
0.00 
0.00 



It). 00 
55,56 
31.58 



90.00. 
44.44 
68.42 



10 
9 
19 



Qi^lita- 
tiVe 

Chemistry 



Employers 
Graduates 
Combined 



0.00 
0.00 
0.00 



0.00 
30.00 
15.00 



100,00 
, 70.00 

as; 00 



10 
10 
20 



Quantita- 
tive 

Chemistry 



Employers 
Graduates 
Combined 



0.00 

o.oo' 

0.00 



0.00 
30.00 
15.00 



100.00 
70.00 
85.00 



O 10 
10 
- 20 



Physical 
Chemistry 



Employers 
Graduates 
Combined 



0.00 
0.00 

0.00 



10.00 , 
60.00 ' 
35.00 , 



90.00 
40.00 
65.00 



10 
10 

2d 



Organic 
Chemistry 



Employers 
Graduates 
Combined 



0.00 
0.00 
0.00 



0.00 
30.00 
15.00 



100.00 
70.00 
85.00 



10- 
10 
20 



ERIC 



\ 
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Table 64 / Biology Clteais H.l, - H.60 
\^ CoBsputer Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 



Desirable 
% 



Not Needed 



Total 
- N 



General 
Biology 



Employers 
Graduates 
Combined 



0.00 
0.00 
0.00 



11,11 
0.00 
5.26 



88^: 
100.00 
94.74 



9 

10 
19 



Micro- Employers 0.-00 

bioX^ogy Gradnates " 0.00 
Combined , 0.00, 



0.00 
10.00 
5.26 



100.00 
90,00 
94.74 



4 
10 
19 



Ecology - 



aaployers 
Graduates 
Combined 



0.00' 
10. OO 
- 5.26 



11.11 
0.00 
5.26 



88,89 
.90.00 
89,47 



-.9 
10 
19 



Botany 



S 



Employers 
Graduates 
Combined 



0.00 
0.00 

0.00 



0.00 
0.00 
0.00 



100.00 
100.00' 
100.00 



9 
10 
19 



Zoology 



Genetics 



Employers O.OO 

Graduates ' 0,00 

t Combined 0.00 

Empjloyers 0.00 

Graduates 0.00 

Combined 0,00 



t 



0.00 
O.OO 
0.00 



0.00 
0.00 
0.00 



100.00 
100.00 
100.00 



100.00 
100.- 00 
100.00 



9 
10 
19 



9 
10 
19 
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Table 65 Geology (Items 1,1. - IvS) 
O Computer Technology 



ITEM 



GROUP 



RESPONSE, CATEGORi^S 



E^^ential *" Desirable 



Not Needed 

% . 



Total 



Physiqal 
Geologj^- 



Enqjloyers 
Graduates 
Combined 



0.00 
p. GO 
0.00 



11,11 
30.00 
21.05 



S8.S9 
70.00 
78.95 



9 
10 
19 



Economic Enqsloyers 0.00 
Geology ; Graduates" .0.00 
Combined 0.00 



0.00 
30.00 
15.79 



100.00 
70.00 
84.21 



9 
10 
19 



Structural Eaplpyers 0.00 
Geology^- Graduates^ 0.00 
Combined - 0.00 



0.00 
0.00 
0.00 



100.00 
100.00 
100.00 



9 
10 
19 



Geophysics Employers 0/00 
Graduates 0.00 
, . Combined 0.00 



0.00 

0.00 
0.00 



100.00 

100.00 
100.00 



9 
10 
19 



Hydrology 



Employers 
Graduates 
Combined 



0.00 

o.do 

0.00 



0.00 
10,00 
5.26 



100,00 
90.00 
94.74 



9 
10 
19 



"7 
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Tabje 66 



Data Processing (Items J,l, - J, 2.) 
Computel: Technology ' 



ITEM ^ 

* 


GROUP * 

« 


J. 


RESPONSE CATEGORIES 


* 


Total 

- N ■ •• 


Essential 
% 


Desirable 
% 


Not Needed 




FORTRAN 


Employers 


^ 

11.11 


. .66.67 


22.22 


9 




Graduates 


■33,33 • 


55.56 


11,11 






Combined 


22,22- 


61.11 


16'. 6 7 ' 


18 


BASIC 


Employers 


33.33 


55.56 


11.11 


9 




Graduates 


io.OQ 


50,00 


. 10.00 


10 




Combined 


36.84 


52.63 


10.53 , 


19 



ERIC 
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\9 



1 



>3 



J 



Table t: 



^Igeb-ra (Items K.l. - K.140 
Computer Technology - 



■*r■ 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 
% 



Desirable 



Not Needed 
% 



^otal 
- N 



Exponents 
and 

Radicals 



Employers 
Graduates 
Combined 



30.00 
80.00 
55.00 



40.00 
10.00 
25.00 



15.00 
10,00 
20,00 



10 
10 
20 



Scientific^ Employers 
Notation Graduates 
Combined 



30.00 
80.00 
55.00 



20.00 
10.00 
15.00 



50. 00 » 

10.00 

30.00 



10 
10 
20 



Algebraic 
expres- 
sions 



Employers 
Graduates 
Combined 



.40.00 
90.00 
65.00 



50.00 
10. OO 
30.00 



io;oo 

0.00 
5.00 



10 
10 



Equations 
and Word 
Problems 



Ejjiployers 
Graduates 
Combined 



40.00 
80.00 
60.00- 



50.00 
20.00 
35.00 



10,00 
0.00 

s.oo 



10 
10 
20 



Determi- 
nants § 
Matrices 



Solutions 
to systems 
equations 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



Factoring Employers 
Graduates 
Combined 



Fractions 



^\ Quadratic 
^Equations 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



ERLC 



33.33 


22.22 


44.44 


9 


40.00 


50.00 


10.00 


10 


36.84 


36.84 


26.32 


19 


■33.33 


33.33 


33.33 


9 


60.00 


30.00 


10,00 


10 


,47.37 


31.58 


21.05 


19 






■■ u • 












33.33 


44.44 


22.22 


9 


60.00 


30.00 


10.00 


10 


47.37 


36.84 

* 


15.79 


19 


44.44 


i 

33.33 


• . 22.22 


9 


60.00 


40 .'00 


0.00 


10 


52.63 


36.84 


10,53 


19 










22.22 ■ 


44.44 


33.33 


9 


60.00 


40.00 


0.00 


10 


42^.11 


42.11 


15.79 


19 






> 
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Table 67 Algebra (rtems K.l, - K.14) 
Comput e x^^jfTechno 1 ogy 



ITEM 



Complex 8, 
Imaginary 
Numbers 



GROUP 



RESPONSE CATEGORIES 



Essential 



Eujployprs 
Graduates 
Combined 



22.22 
40,00 
31.58 



Desirable 
% 



44.44 
40.00 
42.11 



Not Needed 
% 



33.33 
20.00 
26,3^ 



Total 
- N 



9 
10 
19 



Inequali- 



ties 



Employers 
Graduates 
Combined 



44,44 
40.00 
42.11 



22.22 
50.00 
36.84 



33.33 
10.00 
21.05 



'9 
10 
19 



Ratio 5 
Propor- 
tion 



Employers 
Graduates 
Combined 



30.00 
70.00 
50. OO 



40.00 
30.00 
35.00 



30.00 
0.00 
15.00 



Progres- 
sions 



Employers 
Graduates 
Combined 



22.22 

40.00 
31.58 



33.33 
50.00 
42.11 



44.44 
10.00 

26.32 



Series; Employers 22.22 
Expansions Graduates 40,00 
Combined 31,58 



22.22 
40.00 
31.58 



55,^6 
20.00 
36 .-84 



ERIC 



•/ u r, 
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Table 68 Trigonometry (Items L.l. - L.6.) 
Computer Technology 



ITEM 



'RESPONSE CATEGORIES 



GROUP 



Essential Desirable Not Needed 
% . % / % 



Total 
- N 



Angles 


1 

Employers 


22i22 


33.33 


. 44.44 


' 9 






Graduates 


70.00 


• . 10.00 


20,00 


10 






• tfombined 


47.37 


21.05 


31.58 


19 




Trigofio- ' 


Effiplo)54rs 


. 12.50 


37.50 


50,00 


8 




metric 


Gradu^es 


70.00 


I 10.00 


20.00 


10 




Functions 


Coqit)ined 


44,44 


22.22 


33.33 . 


18 


• 


Right 


Ejnployers 


12.50 


25.00 


62.50 


8 




Triangles 


Graduates 


60.00 


20.00- 


,20.00 


10, 






Combined 


38.89 


22.22 


38.89 


18 




Ob 1 ique 


Employers 


12.50 


25.00 


62.50, 


8 




Triangles 


Graduates 


60.00 


.10.00 


30.00 


10 






Combined 


38.89 


16.67 


44.44 


18 




Graphs 


Employers 


12.50 


25.00 


62.50 


8 




of Trig 


Graduates 


60.00 




30.00 


10 




Functions 


Combined 


38.89 


16.67 ' 


44.44 


18 




Ifiverse 


Employers 


12.50 


25.00 ■ 


62.60 


8 




Trig 


Graduates 


50.00 


20.00 


,30.00 


10 




Functions 


Combined 


33.33 


22.22 


44.44 


18 ' 





ERIC 



^ J 6 
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Table 69 Logarithms (Hems M.l, - M.20 
Computer Technology 



ITEM 


GROUP • 




RESPONSE CATEGORIES 


Total 




1, 




. Sesirabie 

% 


Not Needed 
% 


— N 


Exponent i a 
S Cog 
Functions 


1 Employers 
Graduates 
Combined 


12»50 
60.00 
38,89 


75.00 
20.00 
' 44.44 • 


12.50 
20.00 
16.67 


8^ 
'10 

la 


Logs <ff 
Trig - 
Fi^nctions. 


^Employers 
Graduates 
Combined 


' 12.50 
50.00 ' 
33.33 


62.50 
20.00 
38.89 


25.00 
30.00 

27.78 


8 

10 • 
18 




Table "^0 Geometry - Figures and Formulas (Items N.l, - N,2,) 
Computer Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 



Desirable 
% 



Not Needed 



Total 
- N 



Plane 
Geometry 



Enployers 
Graduatj£ 

Combined^ 



12.50 
30.00 
22.22 



25.00 
70.00 
50.00 



62.50 
O.OO 
27.78 



8 
10 
IS 



Solid 
Geometry 



Ejnployers 
Graduates 
Combined 



12.50 
30.00 
22.22 



25.00 
60.00 
44 .,44 



62.50 8 
10.00 10 
33.33 18 




\ 



ERIC 
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Table 71 Analytic Geometry (Items jO,1, - 0,4.) 
Computer Technology 



ITEM 



. , GROUP 



RESPONSE CATEGORIES 



Essential Desirable Not Needed 



Total 
- N 



Rectangular Employers 11.11 
Coordinates Graduates 30,00 
Combined 21.05 



22.22 
50.00 
36.84 



66,67 
20.00 
42.11 



9 

10 
19 



Solving Employers 
Equations Graduates 
Graphically Combined . 



4 



Graphs pf 
Log . / • 
Functions 



Employers 
Graduates 
Combined 



11.11 

50.00 
31.58 



22.22 
30.00 
26.32 



33.33 
40.00 
36.84 



22.22 
50.00 
36.84 



55 .56 
10.00 
31.58 



5S.56 
20.00 
36.84 



9 
10 
19 



9 
10 
19 



' f 
•Pol^r 
Coordi- 
nates 



Employers 
GraUuates 
Combined 



11,11 
30.00 
21.05 



22.22 
50.00 
36.84 



66.67 
20.00 
42.11 



9 
10 
19 



ERIC 
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Table 72 Calculus (Items P.l. 

Computer Technology 



- P. 5.) 



•I ' 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Total 



Essential Desirable*.. Not Needed 



N 



Differen- 
tiation 



Employers 
Graduates 
Combined 



12.50 
70^00 
44.44 



0.00 
10.00 
5.56 



87.50 
2Q.,00 
50.00 



8 

10 
18 



Integra- 



tion 



Employers 
Graduates 
Combined 



12.50 
60.00 
"38.89 



0.00 
20.00 
11.11 



87.50 

20,00 
50.00 



8 
10 
IS 



Differen- 
tiation of 
Functions 



Employers 
Graduates 
Combined 



0.00 
60.00 
33.33 



12.50 
20.00 
16.67 



87.50 
20.00 
50.00 



8" 
10 
18 



Differen- 
tial 

Equations 



Laplabe 
Trans- 
forms 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



0.00 
50.00 
27.78 

/ 

0.00 
20.00 
11.11 



25.00 
40.00 
33.33 



0.00 
60.00 
33.33 



75.00 
10.00 
38.89 



100.00 
20.00 
55. S6 



8 
10 
18 



8 

10 
18 



ERIC 
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Table 73 



Statistics (Items Q.l. - Q,5,) 
Computer Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 
% 



Desirable 



Not Needed 
% 



Total 
- N 



Probabil- 
ity 



Eaiployers 
Graduates 
Combined 



11.11 

10.00 
10.53 



22.22 
40.00 
31i58 



66.67 
50.00 
57.89 



'9 
10 
19 



Frequency- 
Distribu- 
tions ^ 



Euqjloyers 
Graduates 
Combined, 



ir.ii 

10.00 
10.53 



35.33 
40.00 
36,84 



55.56 
50.00 
52,63 



9' 
10 
19- 



Varia- 
bility 



Employers 
Graduates 
Combined 



11. U 

10.00 
10.53 



33.33 
.30.00 
31.58, 



55.56 
60,00 
57.89 



9 
10 
19 



Sampling 
Theory 



Employers 
Graduates 
Combined 



11.11 

20.00 
15.79 



33.33 
20.00 
26.32 



55.56 
60.00 
57.89 



.9 
10 
19 



Hypothe- 
sis 

Testing 



Employers 
Graduates 
Combined 



0.00 
20.00 

10,53 



55.56 
30.00 
42.11 



44.44 
50.00 
47.37 



9 
10 
19 



ERIC 
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Table 74 Ntchanics (Items A.l. - A. 5'.) 

Electronics Engineering Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 
. 



Essential 

% 



Desirable 
% 



Not Needed 



Total 
N 



% 



1^ 1 












Statics ^ 


. Employers 


. 10.00 


\ 40.00 


50.00 






^j^aduates 


5.26 


\63.16 ' 


31.58 


19 




Combined 


6.90 


55,17 

\ 


37.91 




Fluid 


Employers 


0,00 


io\oo \ 


90.00 


lOM 


Mechanics 


Graduates 


5.26 


• 47.S7 \ 


47.37 






Combined 


3.45 


34 . 48 \ 


62.07 


2 ^^^^^^ 




cmpioyers 


U . UkU 


cn nn \ 


^ U • UU 


1 u 


of 


Graduates ' 


• 10.53 


' ' 57.89 


31.58 


19 


Materials 


'Combined 


6.90 


55.17 


37.93 


29 


Strength 


Employers 


0.00 


30.00 


70.00 


10 


of 


Graduates 


11.11 


22. .22 


66.67 


18 


Materials 


Combined 


7.14 


25,'00 

t 


67.86 


28 


Dynamics 


Employers 


10.00 


50.00 


40.00 


10 




Graduates 


16,67 


66.67 


16.67 


18 




Combined 


14.29 


60.71 


25.00 


2,8 



4 
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Table 75 Fundamentals of Electricity/Electronics (It«fns b[i 
Electronics Engineering Technology 



B.7.) 



ITEM 



GROUP 



RESPONSE CATEGORIES- 



Essential 



Desirable 



Not NeedejH 
% 



Total 



Electric 
Fields 



NIagnetic 
Fields 



Employers 
Graduates 
Cqmbined 



Employers 
Graduates 
Combined 



90.91 
80. Oq 

83.87 



90.91 
80. 00 
83.87 



9.09 
20.00 
16.13 

9.09 
20.00 
4 16.13 



0^.00 
0.00 

o.-oo 



0. 00 
0.00 
0. 00 



11 

20 
31 



II 
20 
31 



p.^. Employers 100.00 

''SJectricity Graduates 90.00 
* Cbmbined 93.55 



0.00 
10.00 
6.45 



0.00 
0. 00 
0.00 



11 
20 
31 



A.C. ' \ Employers 100.00 

Electricity Graduafes 90.00 
Combined 93.55 



O.OO 
10.00 
6.45 



O.OO 
0. 00 
0. 00 



11 

20 
31 



Electronics Employers 90.91 
Graduates 95.00 
> " Conibined • 93.55 



9.09 
0.00 
3.23 



0. 00 
5.00 
"3.23 



11 
20 
31 



Ele^feirical Employers 72.73 
Devices Graduates 90.00 
Combined ,8-3.87 



18. 18' 
LO.QJD ^ 
1*2.90. 



9. 09 
0. 00 
3.23 



II 
20 
31 



Electro- 
magnetics 



^Employers 
Graduates 
Combined 



54.55 
■75.00 
'67.74 



27.27 
25-. 00 
25.81 



18.18 
0. 00 
6.45 



XT 



I 



11 
20 
31 



ERIC 



154- 



Table 76 

« ■ * ■ 



Light "(Itsms C-1. - C.4.) 
Electronics:- Engineering Technology ^. 





ITBf 

\ 


GROUP 




RESPONSE CATEGORIES 


i vJ La i. 






Essential 
— — 


Desii^able ' 

■ i. 


Not Needed 

3- 


* N 




Theory <• 

> < 


Fran 1 n vf*T*? 

Gradjiates 
Gpmbined 


'77 77 

4.2.. 11 
36.67 


45.45 
57.89 - 
53.33 


27; 27 
0.00 
10.00 ■ 


19 
30 


• 


Optics 


Graduates 
Combined 


.,10. 53'". 
■ -10.00 


54\55 ^ 

78.95 

70.00 


36.36 
10.53 ■ 
20.00 


19 

'30 




Physical 
Optics 


Employei*s 
Graduates 
Combined 


18.18 

15.79 : 

^16.67 


■27.27- 
,68.42 . 
53.33 


. 54.55 
15.79 
30.00 


11 
19 
30 




,^ Spectral 
Analysis 


Employers 
Graduates 
Combined * 


0.00 
10.53: 
6.67' 


27.27 
57.89 
46.67 


' 72.73 , 
'31.58 ^ 

','46.67 ■ ' : 

V* 


11 
19 

30 












m : 




> 




t 




' f 
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Table 77 Sound (Items D. 1.-0.2.) 

Efectronics Engin©<«ri.ng Technology-" 



RESPONSE CATEGORIES. 



ITEM 


GROUP — 


_ij 

fessent iaJ 

% 


Desirable 
% 


Not Needed 


• N 


General 


Employers * 


1 

30. 00> ' , 


, 70. 00 


0. 00 


10 


Theory 


Graduates 


52.63 


26.32 


21.05 - r 


,19 


, Combined 


44.83^ 


41.38 , 


• 13.79 


29 


Reception 


Employers 


10.00 


.. 6o;,oo 


30.00 


10 


and 


Graduates 


52.63 


•■ 15.79 


3i:58 


19 


Transmis- 


Combined 


37.93 


31.03 


31.03 . 




sion 













~ /-"X 



las 



-156- 



Tab re 78 Heat (Items E.l. - E.3.) 
■ ' y Electronics Engineering Technology 



ITEM 



"GROUP 



RESPONSE CATEGORIES 



Essential' Desirable 



Not NeedecL 



Total 

N 



General 
Theory. 



Employers 
Graduates 
Combined 



10.00 
26.32 
20. '69 



70.00 
47.37 
55.17 



20.00 
26.32 
24.14 



10 
19 
29 



Heat 

Transfer 



Employers 
. . Graduates 
Combined 



10.00 
21 .05 
17.24 



80.00 
52.63 

62.07 



10.00 
26.32 

20.69 



10 
19 

29 



Therjnb- 
dynamics 



Employers 
Graduates 
Combined 



0.00 
10.53 
6 . 90 



60.00 
36. S4 
44*83 



40.00 
52. '63 
48.28 



10 
19 
20 
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Table 79 Modern Physics (Items F.l. - F.3.) 

Electronicsr Engineering -Technology 



• ■ c 



ITEM 


GROUP ^.'V^- 


RESPONSE CATEGORIES 




Total 


y 


Essential 
% 


Desirable 


Not Needed 

% 


VT 

N 


Structure 


Emp loyers 


20.00 


60.00 


' 20.00 


10.. 


or Atom 


uraauatc^b 


42.11 , 


52.65 




Ay 




Combined 


34.48 


55. .17 


10.34 


29 


KGX*ic 1 V 1 


ctiip loyers 


10.00 . 


** 

40. 0« 


o u * uu 


TO 
X U 




Graduates 


31.58. 


42.11 


26.32 








24.14 


41.38 






Fission , 


Emp foyers. 


10.00 


30,00 


60.00' ' . 


10 ' 


Fusion, 


Graduates 


26.32 


52.63 


21.-05 


19 


Radio- 


CDmbined 


20.69 


■ 44.83 


34.48 


29 ■ 


activity 




»■ 









• 




Table 80 


Chemistry 


(Items G.i. 


- G.5.) 








F lecl!Toni 


Engineering Technology 










response' categories 




iTBr 


GROUP — 








Total 
















essential 


uebiraoie 


Not Needea 


N 






% 


% 


% 




General 


EmpLoyers 


10.00 


50.00 


' , 40.00 


10 


Chemistry 


Graduates 


26.32 


36.84 


'36.84 


19 




^ Combined 


20.69 


41.38 


37 . 93 


29 


Qualita- 


Employers 


0.00 


' 10.00 


9 0.00 


10 


tive 


Graduates 


0.00 


-21.05 


78.95 


19 


Chemistry 


Combined 


0.00 


. 17.24 . 


82.76 


29 


Quantita- 


Ejuployers 


, 0.00 


• * 

0.00 


100.00 


10 


tive 


Graduates 


0.00 


26.32 


73.68 . 


19" , 


Chemistry 


Combined 


■ ; "0.,00 


17.24 


82.76 


29 


Physical 


Employers 


' o.od 


50.00 


50.00 


10 


Chemistry 


Graduates' 


10.53 


31.58 


57.89 


19 


Combined 


6.90 


37.93 . 


55.17 


29 


Organic 


Employers 


0.00 


10.00 


90.00 


10 


Chemistry 


Graduates 


*5.26 


^. 10.53 


84.21. 


1 19 




Combined 


3.45 


• 10.34 


86.21 


29 




ft 






* 





V 




I 



Table 81 Biology, (Items -Hf!. - H.6.) 

Electronics Engineering Technology 



RESPONSE CATEGORIES ^^^^^ 



^ ITEM 


GROUP . — 


Essential 
% 


Desirable 
% 


Not Needed 

0. 
0 


N- 


f — General 
'^.^ Biology 


Employers 
Graduates 
Combined 


0.00 
0.00 


30.00 
10.53 
17.24 


70.00 
89.47 
82.76 


10 
19 
20 


Micro- ' 
biology 


Employers 
Graduates 
Combined 


0.00 

O.OO' 

0.00 


10.0^'^ 

10.53 

10.34 


90.00 ■ 
89.47 • 
89.66 


10 

19- 

29 


Ecology 


Employers 
Graduates 
Combined 


0 . 00 
• ' 5.26 
3.45 


20.00 
21 .05 
20.69 


80.00 
73.68 ' ' 
. 75.86 


id 

19 
29 


'Botany 


Employers 
Graduates 
Combined 


0.00 

o.po 

0.00 


0.00 
0.00 
0.00 


100.00 
100,00 ■ 
100.00 


10 
19 

29 


Zoology 


Employers 
Graduates 
Combined . 


0 . 00 
0.00 \, 
0.00 ' 


0.00 
0.00 

o.oo 


^100.00 
'%00.00 

100.00 


10 
• 19 

29 


Genetics , 


Employers 
Graduates 
Combined 


0,00 \ 
.0.00 
0^0 


0.00 
5.26 
5.45 


IQO.OO 
94.74 
96.55 


10 " 

19 

29 



ERIC 
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TaUe 82. Geol-bgy (Items I.l. - 1.5.) 

Electronics Engineering Technology 



ITEM 



GROUP 




RESPONSE CATEGORIES 



Essential 
% 



Desirable 
% 



Not Needed 



Total. 
N 



Physical 
Geology , 



Employers 
Graduatyes 
Combined 



0.00 
0.00 
0.00 



30. QO 
15.79 
20.69 



70.00; 

84.-21 
79.31 



10 
•19 
29 



Employes;s 
Graduati 
Combined ' 




Economic 
Geology 



Structural- Employers 
Geology Graduates 
Combined 



Geophysics Employees 
Graduates 
Combined 



Hydrology 



Employers 
Graduates 
Combined 



10. 00 
0.00 
3.45 



0.00 
0.00 
0.00 



0.00 
0. 00 
0. 00 




0.00 
.00 
. 00 



20.00 
10.53 

13.7\9 



20.00 
5.26 
10.34 



10. 0^ 
5.:?6 
6.90 



10.00 
5.26 
6.90 



•70.00 
89.47 
82.76 



\ 

8OO0O 
.94.74 
89.66 



90.00 
^4.74 
93.10 



90.00 
94.74 
93.10 



10 
19 
29 



10. 
19 

,29 



10 
19 
29 



10 
19 
29 



17 



« 



-161- 



Table 83' Data P-focessing (I terns J.l. _ J. 2.) 

Electronics Engineering Technology 



ITEM 


GROUP 


RESPONSE CATEGORIES 




f Total 




Essential 

% 


Desirable 


1 

Not Needed 
.% 


V ' N 


FORTRAN 


Employers 


20.00 


, 50.00 


30.00 


10 




Graduates 


36; 84 


52.63 


10.53 


19 




Combined 


31.03 • 


51.72 


17 ; 24 


. 29* 


BASIC 


Employers 


50.00 


20.00 


30. OO' 


'^10 




Graduates 


37.50 


43,75 


18.75 


■ 16 




Combined 

<• 


42.31 


34 .'62 

" ' T ■■■ 


23.08 


26 . 



j t 



7 



ERIC 
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Table 84 ^gebra (Items K.j.' - K.14) 

/felectronics' Engineering Technology 



ITEM 

^|l!xponents 
and 

Radicals 

V 

Scientific 
Notation 



GROUP 



RESPONSE CATEGORIES 




Essential 

% 



Desirable 



Not Needed 



Total 
N 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



88.89 
75,00 
79.31 



88.89 
90.00 
89.66 



11, 
20, 
17, 



11 
00 
24 



WAY 

10.00 

10.34 



0.00 
5.00 
3.45 



0.00 
COT) 
0.00 



9 
20 
29 



9. 
20 
29 



Algebraic 
expres- 
s ions 



Employers 
Graduates 
Combined 



\ 



90.00 
85.00 
86.67 



10. '00 
15.00 
13 



JO 



0.00 

o.oo 

0.00 



10 
20 
30 



Equations Employers., \ 80.00 
and Word Graduates \ 70.00 
Problems Combined \ 73.33 



20.00 
30. 00 
26.67 



0.00 
< 0.00 
0.00 



10 
20 
30 



Deterrai- 



Matrices 



Employers 
Gradual;es 
Combined 



30.00 
65.00 
53.33 



50.00 
20.00 
30.00 



20.00 
15.00 
16'. 67 



10 
20 
30 



Solutions 
to systems 
equations 



Employers 
Graduates 
Combined 



70.00 
75.00 « 
73.33 



30.00 
20.00 
23.33 



---o-.-eo- 

5.00 
3.33 



20 
30 



Factaring 



Employers 
G'i'aduates 
Combined 



50.00 
60.00 
56.67 



40.00 
35.00 
36.67 



10.00 
5.00 
6.^ 



10 
20- 
30 



Fractions 



Employers 
Graduates 
Combined 



90.00 

73.68' 

79.31 



10. QO 
26.32 
20.69 



1 



0.00 
0.00 
0.00 



10 
19 

29 



Quadratic 
^quationt; ' 



Employers 
Graduates 
Combined 



20.00 
75.00 
56.67 



70.00 
15.00 
33.33 



10.00 
10.00 
10.00 



10 
20 
30 



'73 

1^91 65- .V 



Table S4 
(con't) , 


Algebra (Items K,l.. - 
Electronics Engi^ieering Technology 






ITEM . 




< 


RESPONSE CATEGORIES 


• 


Total 


GROUP — - 


Essential 
'% 


■^1 Desirable Not Needed 
% % 


N 


Complex 

Imaginary 

Numbers 


Employers 
Graduates 
Combined 


30.00 
70.00 
56.67 ' 


40.00 

20.00 ^ 
26.67 


30. 00 
10.00 
16.67 


10 
20 
30 


Inequali- 
ties 


Employers 
Graduates 
Combined 


30.00. 
60.00 
. ,50.00 


50.00 
35.00 
40.00 


2 0. 00 
5.00 
10.00 


10 
20 
* 30 

* 


Ratio 

Projior- 

tion 


Employers 
Graduates 
Combined 


60. 00 
85.00 
76.67 


\ 

/ 

40.00 
10.00 
20.00 


0.00 
5.00 
3.33 • 


10 
20 
30 


Progres- . 
sions 


Employers 
Graduates 
Combined 


30.00 
65.00 
53.33 


40.00 
■ 30.00 
33.33 


30.00 
5.00 
13.33 


10 
20 
30 


Series ; 
Expansions 


Employers 
Graduates 
Combirved 


. 20.00 

60.00 ' 
, "46.67 


50.00 
25.00 
33.33 


30.00 
15.00 
20.00 

I — ^■ 


10 

20 
•30 

• 

/ 



Table 8S 



Trigonometry (Items L.l. - L.6.) 
Electronics Engineering Technology 



RESPONSE CATEGORIES 



ITEM 


GROUP 


■ 






Total 










M 






Essential 


Desirable 


Not Needed 






% 


iv,, 


% 


























Angles 


EaJployers 


80.00 


10.00 


10 .00 


10 




v«^. c*s» Www 




20 DO i 


^ on 


d* u 








1 ^ ^7 

} 


f> f\7 




Trigone-^ 


, Effiployers 


80.00 


■ i * 
1 ■ 
10.00 i 


10.00 


lo' 






m no 


X t \J\J 


10 nn 




P 1 1 n p t* V r% T1 < 




7f> ^7 
/ u . o / 


'■ 1 


1 u • uu 


J u 


Right 


^Employers 


80.00 


1 

10.00 \ 


10.00 


10 


k A jL i ^ ^ J 


w X 4J>U J 




1 n 0 0 \ 


X • vyU 


2n 








1 0 DO ' ' 


'^'^ 


^ U , ( 


Oblique 


Employers 


40.00 


50.00 


10.00 


• ro 


Tf i rincT 1 ^ 

k X X X^ J 


vj X. c* k4 Lx a, L, \^ mj 


70 00 


15 00 


X » \J\J 


20 

i. U 






f\C\ Of) 




XD w OO 


JU 


f 

Graphs • 


* 

Employers 


30.00 ^ 


60.00 


1 0 . 00 


10 


of Trig 


Graduates 


65.00 


20.00 


15.00 


20 ^ V. . 


Functions 


' Combined 


53.33 


• 33.33 


. 13.33 . 


. ■■ •■•3t5i" \ '■ 


Inverse 


Employers 


10.00 


80.00 , 


10-. 00 


» 10 


Trig 


Graduates 


55.00 . 


30.00 " 


15.00 


20 


Functions 


Combined . 


40.00 ,r. 


'46.67 


13.33 


30 










i 





y ' * 

X 

75 



Table Sb Logarithns (Items M.l. - M.2.) 

Electronics Engineering Technology 



ITEM 






RESPONSE CATEGORIES 


Tptal , 


GROUP — 

■ 


Essential 

4 — 


Desirable ' 
% 


Not Needed 

% 


N 


Exponential 


Employers 


50.. 00 


40.00 


10.00 


10 




Graduates 


Q f\ f\C\ 

80. 00 


1 10.00 


10.00 




Functions 


Combined 


.70.00 


• 20.00. 


10.00 


30 


Logs of 


Eipployers 


. 40.00 


40.00 ^ 


20,00 


10 


Trig 


Graduates 


65 .00 


25.00 


10.00 


20 


Functions / 


Combined 


56.67 


30.00 


13.33 

1* 


30 



/ 7/; 
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Table 37 Geometry - Figures and Foyroulas. (Items N.l. - N.2.) 
Electronics Engineering Technoloj^y 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential 
% 



Desirable 



a, 
a 



Not Needed 



Total 
- N, 



Plane 
Geometry 



Employers 
Graduates 
Combined 



50.00 
50.00 
43.33 



•50. '00 
35.00 
40.00 



20.00 

15.00 
16.67 



10 

20 
30 



Solid 
Geometry 



Employers 
Graduates 
Combined 



30.00 
40.00 
36.67 



50.00 
45.00 
46.67 



2 0.00 
15.00 

16.67 



10 

2Q 
30 




Table S8 •Analytic: Geometry (Items 0.1. - 0.4.) 
" Electronics Engineeri'ng Teichnology 



ITEM 



GROUP 



A 



RESPONSE CATEGORIES 



Essential Desirable.,. Not Needed 



.Total 
N 



Rectangular 
Coordinates 



Solving 

Equations 

Graphically 

^]raphs of 
Log 

Functions 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



Emp^ayers^ 

Graduates 

CQrabined 
1^ 



40,. 00 
70,00 1 
^0.00^ - 

20.00 
75.00 
56.67 



10,00 

6o:oo ^ 

43 . 35 



. 30,00 
20^00 
23.33 



A' 



50.0 
15.0 
26 . 67 



50. .00 
30.00 
36.67 



30.00 
10.00 
16.67 



30.00 
10.00 
16.67 



40.00 
10.00 
20.00 



20 

3 0 



10 

20 
30 ' 



♦ 10 

20 
30 




Employers 10.00 
Graduates 60.00 
Combined' * 43,33 



50.00 

30.00 
36.67 



40.00 
10. OQ 
20 . 00 



10 
20 
30 



V 



il68- 



Table- 89 Calculus ' (Items R,i: - P,5. ) • 

• ' electronics Engineering Technology 

" . ' — — — — I — 



ITEM 



RESPONSE CATEGORIES 



l-GROUP 



'Essential Desirable 



% 



Not Needed 



_^Total 
N' - 



"Differen- 
tiation 



Inte'grar, ^ 
tion 



Employer^ 
Graduate $ 
porabined 

Emp'rovrers^ 
GraUuates 
Combined 



30.00 . 

ss.oo 

•20.00 
45.^6 

36. 67^^ 



40.00 
30.00 
53.33 



50.00 
40 . 00- 
43.33 



30.00 
1 5.00 
20.00 



30.00 
15.00 
20.00 



10 
20 
30 



10 

20 
30 



Differen- Hfa^lsvers 
ti'ation of^ Gradu^'es 
.Functions ■ C^^'bined^ 



Differen- 
tial ' 
Equations 



'Einp'loyers 
Graduates 
Combined 



•, "iO.OO / 
;"i3^,00' 
• 23'. 33'*, 



, 0 .'O GT 
43 . 00, 
30.00 



. \ 
50.00 

5-0. Ob 
So. 00 



- v . 

40.00 
40,00 
40.00 



50.00 
15.00 
26.67- 



'60.00 
15.00 
■ 30.00 



10 
20 - 
50* 



10 

20 
30 



.Laplace. ^ 
Trans- 
forms' 



Employers 
Graduates 
Combined 



0.00 
: 20'. 00 
1j) . J J 



20. 00 '-^ 
55.00 
43,33 ' 



80.00, 
25,. 00' 
43. '33 



10 

^20 




ERIC 





4 4' 
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Tafeie 90 Statistics- CQ. 1 • Q. 5. ) . • ^ 

Electronics Engineering Technology ^ 



ITEM 



GROUP 
1 



RESPONSE CATEGORIES 



Ess,ential 



Desirable 
% 



Not Needed 
% 



Total 
N 



Probabil- 
ity 



Employers 
Graduates 
Combined 



50. DO 
2^.00 
26.67 



50.00 
25.00 
33.33 



20.00 

50.00 
40.00 



10 

20' 
30 



Frequency 
Distribu- 
t ions 



Varia- 
bility 



l-mployers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



30.00 
20.00 
23.33 



30.. 00 
20.00 
23.33 



50.00 
35.00 
40.00 



50.00 
35.00 
40.00 



20.00 
45 . 00 
36.67 



20.00 
45.00 
36.67 



10 
20 
30 



10 
20 
30 



Sampling 
Theory' 



Employers 
Graduates 
Combined 



50.00 
"is. 00 
20.01) 



40.00 
45.00 
43.33 



30.00 
40,00 
36.67 



10 
20 
30 



Hypothe- 
sis 

Testing 



Employers 
Graduates 
Combined 



20.00 
•20.00 

20.00 



30.00 
40.00 
36.67 




10 
20 
30 



Appendix G 



Industrial Engineering Technology 
' Tables 

• 1 • 




\ 



ERIC 



i8i 



\ 
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Table 91 Mechanics (Itei^s A,lv -'A.5.) 

Industrial Engineering Technology 



.' . ' ► . RESPONSE CATEGORIES • 
ITEM GROUP ■ ; ^ 

Essential Desirable Not Needed 
, % % • % 



Statics 



Employers 
Graduates 
Combined 



0.00 

25.00 
14.29 



66.67 
75.00 
71.43 



. 33.33 
0.00 
14.29 



3 

4- 
7 



Fluid' 
Mechanics 



Employers 
Graduates 
Combined 



0.00 
25.00 
14.29 



33.33 
50.00 
42;. 86 



66.67 
25.00 
42.86 



3 
4 

7 



Properties Employers 



of 

Materials 



Graduates 
.Combined 



0,00 
25.00 
14.29 



66.67 
75.00 
71.43- 



•33.33 
0.00" 
14.29 



3 
4 



Strength 
of 

Materials 



Employers 
Graduates 
Combined . 



33.3^ 
25.00 

28,57 



0.00 
75.00 
42.86 



66.67 

o.od 

28.57 



3 
4 

7 



Dynamics 



Employers 
Graduates * 
Combined 



33.33 
75. OQ 
57.14 



, 33.33 
*-25.00 
■ 28.57 



33.33 
0.00 
14'. 29 



3 
4 
7 




.Table 92 Fundamentals of Electricity/Electronics (Items B.l. - B.7.) 
Industrial Engineering Technotogy 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential Desirable Not Needed 



Total 
- N 



Ele^ctric 
Fi4lds 



Employers 
Graduates 
Combined 



33.33 
0.00 
14,29 



66.67 
75.00 
71.43 



0.00 
25.00 
14.29 



3 
4 

7 



Magnetic 
Fields 



Employers 
Graduates 
Combined 



0.00 
0.00 
0.013 



100 ..00 
75.. 00, 

85,71 



0.00 
25.00 
14,29 



3 
4 

7 



D. C. , Enjployers '56,67 
Electricity Graduates 0,00 
Combined 28,57 



33,33 
75,00 
57,14 



0,00 

25.00- 
14.29 



3 

4 
7. 



A. C. Employers 
Electricity Graduates 
Combined 



66,67 
0,00 
28.57 



33.33 
100,00 
71,43 



0,#0 
0.00 
0,00 



'3 
4 

^7 



Electronics Employers 
Graduates 
Combined 



' 33.33 
0.00 
14.'29 



66.67 
75.00 
71«43 



0.00 
25,00 
14,29 



3 
4 
7 



Electrical Employers 100.00 
Devices ' Graduates - 25.00 
Combined , 57.14 



0,00 
75,00 
42.86 



0.00 
0.00 
O.OO 



3 . 

4 

7 



Electrn- 
raagnetics 



Employers 
Graduates 
Combir^ed 



33.33 

'o,oo. 

14:^29 



33.33 
75,00 
57.14 



/ 33.33 
25,00 
28,57 



3 

4 

7 



T^bie 93 Light (Items C.l. -"C.4.) 

Industrial Engineering Technology 



ITEM 



GROUP 



RESPONSE CATEQORIES 



Essential 
% 



Desira|)le Not Needed 



Total 
- N 



Theory 


Gradiiates 
Combined 

if 


0,00 

14.29 


XX XX 

75.00 
57.14 


25,00 
.28.57 


' . 4 
7 


Geometric' 
cal 

Optics 


Graduates^ s| 
Combined 3 


33.33 
0.00 
[ 14.29 


33.33 
25.00 
28.57 


33,33 
'75.00 
57.14 

t 


3 
4 

/ 

* 


Physical 
Opti(£s 


Employers^ 
Graduates 
Combined 


33.J3 
0,00 
14.29 


33.33 

' 25,00 
28.57 


33,l3 

75.00 
' 57.14 

i 


3 

4^ 

■. 7 


Spectral 
Analysis 


Employers 
Graduates . 
Combined 


33.33 

0,00 • 
14,29 


33.33 

25,00 
28,57 


33.33 

75'. 00 
57.14 


3 

4> 
7 



V 



Table 94 Sound fltems D.l. - D.^.) 

_ • f ' Industrial Engineering Technold^ 







RESPONSE CATEGORIES 


Total 
— N 


4 




Essential 
% 


Desiraale' 
% \ 


Not Needed 

% ^ ^ 




General' 
Theory 


EmpLoyers 
Graduates 


0.00 


"^.00 \ 

50.00 t\ 


/ • 
66.67 

50,00 


3 
4 



Conbined 



14.29 



28.57 



57.14 



Reception 
and Trans- 
mission 



Employers 
Graduates 
Combined ' 



33.33 
0,00 
14.29 



0.00 
25/00' 
14.29 



66,67 Ji^ 

75.00 

71.43 



3 
4. 
7 




Table 95 Heat (Items E.l. - E,3.) 

Industrial Engineering Technology 



ITEM 



RESPONSE CATEGORIES 



GROUP 



Essential Desirable Not' Needed 



Total 
- N 



General 
ineoxy 


Employers 
, Graduates 
Combined 


66.67 ' 

25.00 

42.86 


33.33 

75 . 00 " 
' 57.14 


, b.oo 

0.00 
0.00 


3 

4 " 

7- 


Heat 

Transfer 

«* 


Employers 
Graduates 
Combined 


66.67 
50.00 
57.14 


33.33 . 

50.00 

42,86 


0.00 
0.00 
0.00 


1 

3 
4 


Thernio- 
dyn amies 


Employers 
Graduates 
Combined 


• 33^.33 
25\00 


66.67 
' ^.14 

■ A- ' 


0.00 
25.00 
14.29 


3 








* 




m 






i 




J ■ ■ ■ . . 


• 
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ble 96 McKiem Physics (Items" F. 1, - F,3,) 
Industrial Engineering Technology 



ITEM* 



GROUP 



RESPONSE CATEGORIES 

f 



Essential Desirable Not .Needed 



% 



Total 
- N 



Structure 
of Atom 



Employers 
Graduates J 
^Combined --^ 



Re 1 at i vi Emp loy^r^. 

* Graduates 
Combined 



fission. 
Fusion, 
Radio- 
Activity 



Employers 
Graduates 
Combined, 



33,33 
0,00 
14.29' 



\ 



33.33 
0.00 
14.29 



i 




0.00 
75.00 
42.86 

o.'oo 

25.00 
14.29 



0.00 
25,00 
14.29 

/ 

/ 



66.67 

25.00 
42.86 



66.67 
75.00 
71.43 




S 
4 
7 




/ 



..4 



6 t 



X, 



Table <^r' Chemistry (Items G.l. - P-.'s.) 

* ' Industrial Engineering Technology 



ITEM 



General , 
Chemistry 



GROUP 



RESPONSE CATEGORIES 



Essential Desi^^able Not Needed 



Employers 
Graduates 
Combined 



/« 33,33 

o.oo' 

14.29 



66.67 

100,00 
85,71 



0.00 
0.00 
0.00 



Total 
- N 



3 
-4 
7 



Qualita- 
tive 

Chemistry 



Employers 
Graduates 
Combined 



33.33 
0.00 
14.29 



35.33 
25.00 
28.57 



33. 33 

75.00 
57.14 



3 
4 
7 



Quantita- 
tive 

Chemistry 



Employers 
Graduates 
Combined 



33.33 
0.00 
14.29 



66.67 
0.00 
28.57 



0.00 
100.00 
57.14 



3 
4 
7 



Physical Employers, 66,67 
Chemistry > Graduates 0.00 
Combined 28.57 



33. 33 

.25.00 
28.57 



0.00 

75»00 
4'2.86 



3 
4 
7 



Organic ' 
Chemistry 



Employers 
Graduates 
Combined 



33.33 
0.00. 
14;29' 



53 , 33 
25.00 
28.57 



33,33 

75,00 
57.14 



3 
4 
7 



ERIC 
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Table 98 



Biology (Items H.l. - Hi6.) 
Industrial Engineering Technology 



ITEM 



GROUP 



nESPONSE CATEGORIES 



Essential 
% 



Desirable 



Not Needed 
% 



TptM 

7 N ^ 



General 
Biology 



Employers^ 
Gra.duates' 
Combined , 



53.33 
0.00 
14.29 



33.33 
25.00 
28.57 



33.33 
75.00 
57.14 



7 



Micro- 
biology 



Ecology 



Employers 
Graduates 
Combined 



Employers 

Graduates"" 

Combined 



33.33 
0.00 
14.29 



3^.33 
0.00 
14.29 



33.33 
25,00 
28.57 



33.33 
25.00 
28.57 



33.33 
75,00 
57.14 



33.33 

75. oa 

57.14, 



4 

7 



3 
4 



otany 



Employers 0.00 
Graduates ; 0.00 
Combined. 0.00 



66.67 
0.00 
28.57^ 



33.33 
100.00 
71.43 



3 
4 

7 



Zoology 



Employers 
Graduates 
Combined 



0.00 
0.00- 

0,00 



66.67- 

.0.00 

28.57 



33.33 
100 . CfO 
71.43 



3- 
4 



Genetics 



Employers 
Graduates 
Combined 



0.00 
0.00 
0.00 



66.67 
0.00 
28.57 



33.33 
100.00 
71.43 



3 
4 

7' 
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Table 99 



Geology (Items 1. 1. - 1*5^ 
Industrial Engineering Tecmjblogy 



ITEM 



* GROUP 



RESPONSE CATEGORIES 



p Essential 



Desirable 



Not Needed 



Total 
- N 



Physical 
Geology 



Bconpniic 
Geology, 



Employers 
Graduates 
Combined 



Employers 
Graduates 
Combined 



Structural Employers 
Geology Graduates 
: Tom^ined 



Geophysics Employers 
' Graduates^ 
. ' Combined 



Hydrology 



Employers 
Graduates 
Combined 



33.33 
0.00 
f4.29 



0.00 

ojoo 

OoOO 

If 

O'.OO 
0.00 

0,00 



0.00 
0.00 

o:oo 



0.00 
25.00 

14,29 



o.oq 


• 66.67 


3 


25-00 


75 00 


\ . d 


14.29 


71 43 










33.53 


66.67 




0.00 


100 00 


4 


14.29 


8S 71 


7 


33.33 


66,67 


3' 


0.00 


100.00 


4 


14.29 


^85.71 


. 7 


33.33 


66.67 


3 


0.00 


100.00 


4 


14.29 


' 85.71 


1 


33.33 


, 66.67 


3 


O.OO 


75,00 


4 


14.29 


71,43 


7 



Table 100 



Data Processing Cltems J,l. - J. 2.) 
Industrial Engineering Technology 



' 7-^ 

RESPONSE CATEGORIES 



ItEM 



GROUP 



Essential 
% 



Desirable 



Not Needed 

, ■ % 



Total 
- N 



• 

FORTRAN 


'i ^' 

Employers 
Graduates , 
Combined 


50.00 
0.00 

lis-. 6 7 


0.00 
75.00 
50.00 


50,00 

25.00 - 
33.33 


2 
4 
6 


BASIC 


Employers 
Graduates 
Combined 


• 

50.00 
0.00 
16. '67 


0.00 
75.00 
50.00 


50; 00 
25.00 . 
33.33 


2 
4 
6 


* 

V 

t 


4 




i 

K 







■X' 



ERIC 



•181- 



Table 101 Algebra (Items K.i. - Ka4,) 

latiustrial Engineering Technology^ 



ITEM 



GR9UP 



RESPONSE CATEGORIES 



Essential 



e. 

'0 



Desirable 

'f ■ 



Not Needed 



0. 
'0 



Total 
- N 



Exponents 
and 

Radicals 



Employers 
Graduates 
Combined 



100.00 
50.00 
■ 71.43 



0.00 
50.00 
28.57 



0,00 
0.00 
0.*00' 



3 
4 

7 



Scientific 
Notatioh 



Eitfployers 
Graduates 
Combined 



100-00 
75.00 
85.71 



0.00 

25.00 
14,29 



00 
O.O'O 
0.00 



J 
4 
7 



Algebraic 
Expres- 
sions 



andSvord 
Problems 



Empjtpyers 
Graduates 
Combiiied 



Employers 
Graduates 
Combined 



100.00 
100.00 
100. "00 



100.00 
lOlJ-OO 
iOQ.OO 



0.00 

0.00 *' 
0.00 



0.00 

. 0.00 
0.00 



0.00 
0.00 

0,00 



, 0.00 
0.00 
0.00 ' 



3 
4 



3 
4 
7 



Determi- 
nants fi 
Mfi't rices 



Employers 

Graduates 
Cofnbined ■ 



_ ■ 66.67 
25. OO 
'42.86 



■33.35 
25.00 

28.57 



0.00 
SO.Qfl 

28,57 



3 
4 

7 



Solutions ^ Employers 
to sys'tems Graduates 
equations 



Co;mbined 



Factoring ^Employers ' 
Graduates 



lit'i 



Fractions 



Quadratic, 
Equations 



Combined 



Employers 
Graduates 
Combined 



'Employers 
Graduates 
Ccrrabined 



100,00 
75.00 
85, 71 



100.00 
■25.00 
57,14 



100.00, 

iod,oo 
100,00 



100,00 
' h.oo 

57.14 



0,00 
25,00 
14.29 



■ 0.00 
50.00 
28^>, 



Q.OO 

0»-00 
0.00 



0,00 
50. OG 
28;57 



% 0,00 

0,00 

0,00 



0^00 
25 . 00 . 
14.29 



0.00 
0.00 
0,t>0 



0,00 
25.0,0 
14; £9 



4' 

7 



P 

4 



3- 

4 

7 



.3 
4 

> 



table 101 Algebra (ftems K.l. r K.U.) 
(con't) , Industrial Engineering Technology 



liJEM 


GROUP 








Total 






Essential 


Desirable 


Not Needed 


— N 


• 




% 


% 




• 


Complex § 


Employers 


66.67. 




0.00 • 


3 


Imaginary 


Graduates 


* 25.00 • 


, 50.00 ' 


25.00 , 


4 


Numbers 


Combined ^ • 


-^42. 86 


42.86 


. 14.29 


7 ^ 


Inequal- 


• 

Employers 


66.67 • 


33.33 


0.00 


• 

3 


ities 


Graduates 


25.i)0 • 


75.00 


0.00 


4 




Combined 


■ 42.86 


57.14 


0 00 


7 


Ratio § 


Employers 


100.00 


0.00 


0.00 


3 


Propor- 


Graduates 


100.00 


0.00 


0.00 


4 


tion 


Combined 


100.00 • ■ 

• 


0.00 


0.00 


7 


Progres- 


Employers 


100.00 


.0.00 


0.00 


3 


sions 


Graduates 


25.00 


75.. 00 


0.00 . 


4 




Combined^ 
• 


57.14 


42:86 


0.00 


7 


Series; 


« 

. Employer^ 


66.67' 


33.33 


0.00 


5 


Expansibns .vtSraiduales 


25. OQ 


. 25.00 


50.00 


4 




^ Combined' 


■ 42.86 


28.57. 


28.57 


7 



Table 102 Trigonometry (Items Ul. - L.6.) 

Industrial Engineering Technology 



ITEM 



GROUP 



RESPONSE CATEGORIES 



Essential- 
' % 



Desirable 
■ % 



r 

Not Needed 



Total 
- N 



Ancles 


Eint) lovers 
Graduates 
Combined 


100 jtio 
100. go- • 

100.00 

100. 00 
100.00 
100.00 


0.00 

o.oo 

0.00 


0 OO 
0.00 
0.00 ■ 


3 

7 


Trigono- 
metric 
Functions 


Employers 
Graduates ' 
Cotiibined 


* « 

o.oo 

0.00 
' 0.00 


/ 0.00 
0.00 
0.00 . 


3 ' 
4 

7 . 

I 


Right ■ 
Triangles 


Ejubovers 
Graduates 
Coiabi ned 


100.00 
75.00 
85.71 


0.00 
25.00 
14.29 


0,00 
0.00 
, 0.00 


3 

4-' - 
7 


Oblique 
Triangles • 


Employers 

Graduates' 

Combineci 


100.00 
100.00 * 
100. 00 


0.00 
O.OO 
0.00 


0.00 
. 0.00 
0.00 


3 
4 

7 ■ 


Graphs 
of Trig 
Functions 


Employers 
Graduates 
Combined 


100.00 
25.00 ■ 
57.14 i 


y ' 

. b.oo 

50.00 
28.57 


0.00 
"25.00 
'•14.29 


■ 

4 

7 


Inverse 
Trig 

Functions 


Employers 
Graduates 
Combined" 


100,00 
25.00 
57.14 


0,00 
50. CO,. ' 
28.57^ 


O.OO 
25.00 - 
14.29 ; 


7 




r 





Industrial 


rTt«m< M 1 - M 2 

^ X U witiD ri«X# i^i»^»/ 

Engineering Technology 




ITEM 


GROUP 


RESPONSE CATEGORIES 


V 
Total 


* 




Essential 
% 


Desirable Not Needed 

% % 




Exponential Employers 
% Log Graduates 
Functiolis . Combined 

r 


' 100.00 
25.00 
57.14 


0.00 0.00 
75.00 0.00'^ ■ • 
42.86 O.OO 


3 
4 

7 


Logs 
of Jrig 
Functions 


Employers 
Graduates 
Combined ■ 


100.00 

4 :.;i25.00 
57,14 . 


O.OO 0,00 , 
50.00 '25.00, 
28,57 14.29* 


3 
^4 

♦ 


— — 




* 

• 


\ ■ 

1 

K 
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f Geometry - Figures and Formulas (Ite'ms'N.l. - N,2.) 
. Industrial Engineering Technology 

iii| ' | | i )i ii r '' i 'i I / II I .. . , 1 , „_ ■ _ . ., 



3 J G€ 



RESPONSE CATEGdRIES 



) 



- GROUP / 



Essential Desirable ' Kot Needed 

% % '' • % 



Total 
- N- 



■■J;/;,^^lane 


Employers 


100.00 


> 

^ ■ 

0.00^ 


1 

. • 0.00 


3 


,t/ deoiuetry . 


Graduates 


50.00 


^ 50.00 


6.00 


4 




Combined 


■ 71.43 


28.57 ^ 


0.00 


• 7 


''■5.] 561 id ■ 


Employers - 


66.67 


33.33 — 


0.09^ 


3 ' 


/ . Geometry 


Graduates 


SO. 00 


50.00 


0.00 


4 . 


V 

•J ■ i- 
I J , 


Combined 


57.14 ■ 


42.86 


0.00 


7 



1 
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Table 105 Analytic Geometry (Items 0.1 - 0.4.) f 
Industrial Engineet-ing Technology 



• 

XTEM 


GROUP 


RESPONSE CATEGORIES 


Total 
N 






Essential 
% 


Desirable 

% 


^Not Needed 




Rectangular 
Coordinates 


Employers 
Gra^iates 
Cpmolned 


66.67 
50. pO 
57.14 


" 33,33 
25,00, 
28.57 


0,00 
25.00 
14.29 


3 
4 

7' \ 


Solving 

Equations 

Graphically 


Employers 
Graduates 
Combined 


66.67 . 
. -'25.00 
42,4 86 


33.33 
25.00 
■ 28.57 - 


0,00 
50.00 
28.57 


3 

4 . 
'I 


Graphs of 
Log 

Functions 


Employers 
Graduates 
Combined^ 


\ 

66.67 
' 25.00 
42.86 


. 33.33 
25.00 
28.57 • 


0.00 
50^.00 ' 
28.57 


3- 
4 
7 


Polar 
Codrdi- - 
nates 


Eiii$>loyers ^ 
Graduates * 
Combined 


66.67 

25.00 
42.86 


33.33.- 

25.00 

28.57 


,o;oo 

50.00 

28,57 


3 ' 
4 

• . 7 . 




y 



/ 



Table 106 Calculds (Items P.l. - P;5.) 

Industrial Engineering Technology 



RESPONSE CATEGORIES 



ITEM 



GROUP 



Essen'Hal Desirable Not Needed 



Total 
- N 













\ 


Differen- 
tiation 

• 


Employers 
Graduates 
Combined 


66.67 
V, 25.00 
42.86 


0,00 
50,00 
28,57 


33.33. 

25.00 
28,57 


3 
4 

,7 


Integra- 
tion 


Employjers . 

Graduates 

Com^bined 


66.67 
25.00 


. 0.00 
50,00 

28.-57 


33.^33 
25.00 
28.57 


3 

7 " 


Differen- 
tiation of 
Functions 


Employers 
Graduates 
Combined' 


66.67 
25.09 
42.86 


^ 

D.OO \ 
50.00 
28.57' • 

- , J . 


' '33.35 " 
25 .'00 ^" 
28.57 ^' 


> 3 
4' 

'7 

« 


Dif f eren- 
• tial 
Equations 


EniDloveris 
Graduates 
VCombined 


66.67 
• 25.00 
42,86 


0,00 ' • 
50.00 % 
28,57 


f 

33.33 
25'. 00 
28.57 


3 

4 ■ 


Laplace 
Trans - 
' forms 


EmpljDyers 
Gradu^ttes 
Combined 


66.67 
25.00 
42.86 ^ 


0.00 

25.00 
14.29 


* 

33,33 

50.00- 
42.86 


4 

7 
















* 












) ■ 


/ 


■ 


? - 

f 


L 

- 






■ ^ 


* 






f 










/ 


< 

» 
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Table 1-07 


Statistics (Items Q.l. - Q,5.) 
Industrial Engineering Technology 








ITEM 


GROUP 


RESPONSE CATEGORIES 




» lotai ^ 
N 








Essential 


■ Desirable Not Needed 




.1 


Probabil- 
ity 


• 

Employers . 

uraouares 

Combined, 


100; 00 
•2S.00 
57.14 ■ 


0.00. ' 
• 50.00 
28.57 • 


0.00 
25.00 
14.29 


3 
4 

7 




Irequency 
Distribu- 
tions 


Employers 
uracuaues 
Combined 


100.00 
25.00 
57.14 


.0.00 " ^ 
50.00 
28.57 


O.OO 

2S".00 ' , 
14.29' 


.4 
7 


t 


Varia- 
bility • 


Employers 
braauares 
Combin^ed 


100.00 
25,00 
^ 57.14 


o.oo 

-50.00 

28.57 • ' 


0.00 
25.00 
14.29 


3 ' 

4 

7 


\ 


Sampling 
Theory 


Employers 
^raciuaves 
Combined 


100.00 
25.00 
57.14 f 


0.0^3 

7$,oa 

42.86 


0.00 

p. 00 . 
0.00 


3 
4 

7 . 




Hypothe- 
sis 

Testing 


Employers 
Graduates 
Combined 


• •'25.00 
42.86 


50,00 
42,86 


" 0.00 
25.00 ' 
•14 . 29 


■ 3 
4 » 

7 


i 

• 


♦ 


/ 


■i 


J 

! 


\ 




• 


> * 

0 


uMvr.nsnv-orrAMVT'iiMA 


t 

* 








■ " , * 

1.0^ 











ERIC 



189- 



